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INTRODUCTION

It has been said that al.l. languages are dialects. Not all dialects,

however, can afford to be languages, un3.ess their speakers are independent

enough to say they are. The mutual incomprehensibility of German dialects

like Plattdeutsch and Bavarian has not been sufficient to raise them to the

status of languages, no mare than the inter-intelligibi3.ity of their

northern cousins has reduced the Scandinavian languages to the status of

dialects. If mutual intelligibility is a criterion for Esti]) gui shin g

language from dialect, at what point of similarity .does the one change into

the other? 1Ve do not even have the measurements needed for finding the point.

And if we did, we could ask better questions, such as, how far removed is the

one from the other. This is just one of the needs for developing measures of

interlingual distance. There are several others in such fields as language

.learning, language teaching, language conct, bilingualism, creole studieS,

and in the geographical and genetic stuSies of languages.

In the field of language learning, it has beelt ,commonly -accepted that

somelanguages are more difficult than others, especially when seen from the

viewpoint of the second language learner.



It may be 01)served, simply by looking at a text of any two languages that

there are differences, not only in the way they look and sound, but also in

the nunber of elements we may recognize from knowledge of our own language.

&ice we start trying to learn these languages, he ever, the differences become

much mare apparent. The number of new V: S of pronouncing or writing will vary

according to the language chosen; so will the number of diffcrences in such

things as word order, agreement, and length of the equivalent elements in our

own 7.anguage.

But how much more difficult one lam guage is from another is a matter of

conjecture and argument. Some estimates have been macic by observing how long

it takes. certain 70r3ens to roach a certain level of proficiency as measured

by certain tests. For-example, according to a study made for the United States

Peace Corps, it takes almost twice as long to learn Chinese as it does Malay;

Or more exactly, if it takes an educated adult native sped:eV of English 720

hours to achieve a certain level of proficiency in Malay, it will take him 1320

hours to -attain the same level of proficiency in Chinese.

In the teaching of :foreign- languages, it h as always been difficult to deter-

mine the extent to which elements of the mother tongue may profitably be trans-

ferred to usable habits in the foreign language. What is the degree at which

such interlingual identification becomes useful?

In the field of bilingual education, ethnic minorities are often labeled

by the language they speak - Spanish, Cc i'Man , French, and so on - and it is

this language that is .sometimes decreed as being their normal educational

vehicle. In fact, however, the variety of the language actually understood

by the minority may be an admixture of regional dialect and foreign words far

removed from the international standard that educators have in mind. At what

point are such dialects worth salvaging as media of instruction? In other

words, if instruction is to be given in a. language other than that of the
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country, is the local variety f that lanpa,ge near enough to an educated

standard to 7 1!eke. its use worth while? Or is it so far TOMON't:d that it will

become more of a hindrance than a help? Again we do not have a way of finding

out the degree of difference to enable us seriously to investigate the problem.

As for the bilingual parents, to what extent is their speech influenced

by one language more than the other? And in the case of actual language mixture

and creolization, to. what extent is each language related to the parent tongue?

What sort of mixture is it? And what arc the proportions of the mix?

Translation studi.es, interpretation resear:h and the field of comparative

stylistics could eventually benefit from a qu::ntificati on of their methods of

confronting two di ffe rent l an gu ages .

In the study of language relationships, it is useful to discover the extent

to which geographi call), adjacent or genetical ly related languages have cone

together or diverged; but we would need standard measures of the extent of such

similarity or difference.

It will be scan later that many of these questions are related - that, for

example, interlingual intelligibility is a function of congruity, which in turn

is a function of bilingual- interference, and that both are related to the process

of interlingual distance. Indeed, research into all these areas could.benefit

from accurate measurement and comparability. It is -for the purpose of advancing

the design of such research that the elaboration of techniques of interlingual

measurement was undertaken.

The first problem is to find out the extent to which one language or

dialect can differ from another. This will depend on our knowledge of how

languages di ffer and of what they have in common , that is, on the universals of

language. It also will depend on what we mean by interlingual distance and what

we consider to be representative measurement. Our inmediate concern will, there-

fore be with universals, types of distance and techniques of measurement. Let

us first examine the question of universals.
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1. 'LANGUAGE LINT VE RS A LS

A central pro'alem in the study of language universals is to find out how

languages do not vald cannot differ. To find out how languages do not differ

woul d require a systems ti c examination of all the languages of the world. To

find out, on the -other hand, how languages cannot di ffer waould require an inquiry

into the nature of man in relati on to language and the nature of language in

relation to man.

Since we are not yet prepared to examine systematically all the languages:

of the world, we will have to forego 01.1r examination of what all languages

do have in common and concentrate on the questioa of what all languages must

have in common. 1;e can attempt: this by postulating the charactericts which

all human beings must share and what all languages as languages must comprise.

We can then study the relationship between these universals and make use of

the results to distinguish different types of language distance and possible

ways of measuring them. Let us first consider the postulates on man and his

.language.

1.1 Man : Mind, Body and Environment

It would seem plausible to assume that all human languages have common

human traits. If all men are essentially the same in body and mind, are there

'certain physical and mental characteristics related to language which can be

said to be universal?

We can perhaps make the following general assumptions about man and his

speech:

1. He can hear the sounds he uses and make the sounds he hears.

2.. He can put sound groups together into texts.

3. He can direct these texts to different hearers and modify them

to suit different hearers.

5.
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4. Fie can associate the sounds Ile hears and learns with perceptible-

diffe 3:Cil cos in his environwnt.

5. These environmental and sound features he groups into functional

units..

6. The grouping is done for him by the language he hears, and they

become conventions to which he is bound.

7. ile also learns to associate analogous grouping with- the non-

environmental workings of his mind -- with logical and conceptual

processes.

8. In this way, all. man's mental activities become associ aced with

these conventional groupings of sounds and concepts - his perception

of the sound sequences and what they stand for, his conception of

them into equivalent categories of thoht, his cognition of the

relationship between. them, his evaluation of the speech effects

upon persons he hears and addresses, his use of thoSe relations

and evaluations to find solutions to his questions ,. his memory *f

all this, and his use of what is thus stored in anticipation of

future thought and expression.

If certain elements of man's mind and body are indeed the sari:: whoever

his is or wherever he may be, then certain association of his mental, activities

in language with his physical actions in speech may well be 1111i VC TS al . There

are, for example, certain limits imposed by the makeup of man's thought and

speech; he must function in a time sequence and his speech must operate

within the limited capacities of the human anatomy - excluding as they do,

for example, such anatomically impossible sounds and apico-phaayngals.

If, in addition to this, all environments in which man is able to exist

6.
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have some-thing in common, sou of those features may also be universal.. Man,

in order simply to exist most eat, drink, sleep; act and reproduce. And

can consequently suppose that all his languages 17:1St have labels or concept

categories which include these essential activities. We can therefore say

that some chin raCt S CS of man's mind, body and environment are universal

by their very nature. We can also assume some VC ch.a!'aeteriSti.es which

all languages by their very nature must share.

1.2 Language: Code, Discourse and Communieati an

All 1 annapes must ine:lude certain code, tlis course and c.ommuni cati on

components. The codes of all languages must be composed of sienbels and of

procedures (or rules) for putting them together to generate In ssages (texts cr

discourse) usable for purposes of comait-tni cation. All codes h ?ye certain

essential elements in common. Although their elements must z 11 be finite,

their generating capacity may be infinite. Their C. 1C11211tS tr'cZr not things in

themselves ; they are representatives (or symbol s) of thin gs .; These symbols

may represent universal operations of the mind., like identit,y (is) and negation

(not), universal features of the human conditiol (experience and action),

universal features of message production (refer2nce to someithing said), and

universal features of all actions of communication (person Ispeaking and person

.spoken to). Each code contains the symbols it needs to °prate. All codes

need symbols for (1) logical and human operations, (2) discourse features and

(3) communication variables. Each symbol may have one or many forms expressed

in the elements which all language have in coin on. Each type of symbol may

be related to the essentials of man's mind, body and environment. The possi-

bilities of these relationships may be seen by plotting ono set against the

other. (See. Table 1)



-. TABLE
AREAS VIE UN VEP.S A 1,8 1,itkl' BE SOUGHT

M an

Language
laND BODY EN VT R ON MEN T

core, 2 2

DISCOURSE

COMMUNICATION 7 8 .

In each of these nine areas, we may ask 5,1 i.ch .; features' ire universal.

.

Mat are the universal characteristics of 1. transformations (propositions , et z . )

2, articulation (phonemes.) word forms ,etc. ) , 3.. categorization (size, number , e tc.)

4. utterence (identification, substitution, re fe rE,snce voi Co etc-. ) , S, c at ena ti DI]

(assimilation, distribution, etc. ) , 6. locati. (compounding, woI.d,, Unlaitg,

etc. ):, 7. style (mood, forms of address , etc. ) , prosodic 11expressi

(intonation, tempo, etc.) , 9. register (formality slang, etc.) , media

I
(spoken, written) .

1. 3 Universals of Human Speech

What is universal about man s impressions and the Way lie labels them to

produce speech? Is there something common in the ;,physi, cal our ces of these

impressions, or the process of applying labels to them? A176 there C0111111011

components applicable to al 1 human speech? All human speech may have omethin g

in common in the processes which produce the characteristicS and

of any language and the components common to all qf, them.

constraints

1. 3. 1 Characteristie.s and Constraints.

It would seem evident that there must be symbols in the minds of nen to

enable them to talk about what a 11 men have in co; imon - their bodies

10
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needs eating, drinking, walking and sleeping. Although these symbols may

well be univirsali their characteristics are not necessarily So.

Although words for parts of the body, for ex,mplc, may well be

there is no universal agreement on what can be considered as a part of the

body. Some of the Slavonic and Celtic languages, , for example, label the foot

mid the leg as one part -1 Serbian nog a; 13rse cos.,' .may likewise combine arm

and hand - Russian ruka. Some languages label the extreineties with the same word

Spanish dedo for both toe and finger. Like other languages , however, they can

specify by using. phrases or compounds, In Spanish, they can say, los dodos de

los pies. In Korean, however, they s , p ay X,: (toe) and soak aralc ( finger) And

in this language, as in others, some parts of the body may be extended or be

extensions' of a mo:-..o general category; as in the above example, toes, fingers,

Spoons and other. instruments can be labeled as a ,certain kind of stick (kayak):

palkarak (toe) , sonkarak (finger) , S111:1; arnic (spoOn) , chotk arak (chopstick).

This may seem unusual only if it is someone else's custom; English, French and

German and other, European languages have similar extensions. In English, there

are the hands of the clock, the face of the clock, the foot of the table, the

eye of a needle, where French .uses needle (aiguil'le) of a clock instead of hard.

But like English, in other contexts French makesHa distinction between needle and

pin ( , where as German h as a more inclusive n ade 1 label for both, using

Compounds to distinguish between needle (N:;11nadel). and pin (Stechnadel.) .

Manybut not all of these metaphorical processes touch the grammar of .

languages ,'mid they may be formalized in any of the grammatical features such as

position, word-ending or formal marking, like affixation. The distinctions may .

be logically formalized but arbitrarily applied; for not all languages apply

logical categories in the same way. We may think,, for example, that the dis-

tinction b etween person and thing is universal; but we need only compare the

11 9.



grammars of English and French to find that such is not the case. French makes

no formal distinction between person and thing, either in its nroncun system

(il, elle) or in its articles (le, la, na, une) ; English does (he, she, it) ,

but not always, not in its articles (the, a). The universals of logic are not

the naive a 15 of grammar.

We must distinguish between what a language has and how a language

functions. Most language Seen) to have logical categories; but they are not always

logical in their use. A concept categorized as a thing in one language, may be

classed as an action in another language. Time in one language may be treated

as space in another (A long road takes a long time to cover.) Because. of this

arbitrariness of languages in the use of universal logical categories, it would

be hazardous to guess which grammatical features are common to all languages.

Difference in categorization appears as a con st raj t on the conventi on s of

the language. It is as if those who speak it have agreed to a package deal

` which they must take or leave. Such constraints are typical of oil human organi.za.-

t i. on . If a pharmaceutical chemist wanted to open shops in France , Germany, Canada

and the United States, in France and Germany ho could limit himself to the sale of

medicaments; in the United States and Canada he would also have to deal in

cosmetics, magazines and a host of other 'produCts. Contrariwise, if his business

man friend wanted to sell soap in these countries at the retail level, he would

have to open a perfume store (parfumerie) in France, a non--prescription Drogerie

in Germany and a pharmacy or drugstore in the United States and Canada.. Or

if a man were interested in telegrams, he would be dealing with the post office

in England, France and Germany, with the railway companies in Canada, and with

a telegraphy company in the United States. But if he were involved in inter-

.urban telephone communications, althou6. he would also be dealing with the post-

office in England, France and. Germany, he would have to associate with utility

1 ce2.



companies in the United States and parts of Canada. In a similar way, the

package deal of language categories functions as a binding feature - not only

semantic, but: formal as well. It also extends down into the neurological. 111CCharl-

isms of speech, operating as associated nerve -reflexes. Native speakers of

English, for example, when they utter vowels involving action of the back of the

tongue are subject, through mutually conditioned reflexes, to the constraint of

lip rounding at the same time. The reflex prevents them from disassociating the

one from the other, making it difficult to pronounce foreign vowel sounds where

the one is not bourd to the other, as for example, in making the proper dis-

tinction between such French words as rue and roue (see below) , Bound reflexes

are the manifestations, at all levels, of the way a particular language groups

the features of sound and meaning into the elements of its code.

Even though all languages may have labels for nouns, Vc.,3:1; and qualities.,

they do differ in the features of the environment which they can categorize under

each of these labels, that is, in what is considered to be a thing (noun), an

action (verb) or a quality (adjective and adverb). This as if process touches

all levels of language, while, from language to- language,it is differently

applied.

It may be that the more abstract or general we get when talking about language,

the more common characteristics we are likely to' find. Al]. languages have

sentences and can express propositions. All languages label things. The way

.these labels are put together in propositions may have been determined at the dawn

of huMan speech by the fundaMental dichotomies of man as he evolved into a tool.

user. It has been suggested.--that when man succeeded in establishing a dichotomy

between the working or hammering hand and the passive or holding hand, he paved

the way for other dichotomies in human thought and speech. Did this also enable

.him to make an analogous dichotomy in the types of impressions that reached his

11.



senses and the grouping of them into the stable or holding ones (the nams, the

subject), and the hammering. or operational ones (the actions, the predicate),

and to 'generalize this, in cognition, into all topics on the .one hand and all

comments about them on the other? It has been observed that the distinction

between actor and action in child utterances occurs about the time the child

has learned to make a distinction between one hand and the other. There seems

to be a parallel between the child's physical development and its linguistic

development. Systematically pairing physical and language observations in the

development of children of al3 languages might therefore throw some light on

the existence of language universals, and on tho common components of code, dis-

course and communication.

1.3.2 Common Components

Are there components which all language codes have in common? Are there

also common components in the discourse and co itlifliani. cation aspects of language?

To what extent are language codes alike? Are there latent systems and structures

in the very makeup of the human brain which are transformed by. the growing child

into the system of a -particular language? If there is a universal grammar,'

does it have a biological counterpart? It seems that the nature of the -Mind's.

symbolic behavior may be universal; in language it stores and operates asysteni.-

of symbols so organized as to permit productivity and efficiency in communication...

Although these symbols are related to the environment which the code of

the language divides- into concept categories, some of the symbols are se-general

as to .relate to features common to all environments, some of them probably inate

to the very workings'of the human mind - cases like the impossibility of a

thing 'being andn'ot being at the same time and under. the same circumstances,

negation, distinctions between things and qualities, actions and states, place

and time, actor and object, container and contained and the numerous posSible

lel 12.
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1.4 thi verals in 1l erl ngtia1 bistance

llow can we us.: any of the uni vernal!, of mind, body and environnent and

what is coinmon in cocks, discourse and cen,ailie;t i on to roasivie the difference's

between languages?

If we 1:noq what these uni yen:ills are, we can uce then as pa) an,,,ters. fo:

instance, knew al 1 orilans of ran used ed in speech and we their physical

limits. These can be used a:; constants in phonetic' . Po also 1:no,.:

certain things tha'. all non have in - t space, party, of the body and

we Call use the nu;::)er of (Usti net i (ills in each language to n-asuto. i r-

lingual distance. Pet s, eon thcse two c of I an1;unl..e , I.hioh touch the

physical world of .ounci and r.., ani i a NEN i r rls,11))0 (r1 rfC1-01)C01: iii
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can only be measured indirectly. And we will probably not be able to got exact

measurements urtil we know what grammatical elements - like the parts of speech -

happen to be universal. Not knowing this we can either assume that there are

no universals of grammar, or after all languages have been compared in like

fashion,,we can extract the constants found in the grammars of all languages.

Meanwhile, these constants - if there are any - of how languages can but

do not differ may constitute a uniform error in all measurements of intergram

matical distance. For example, if both French and English have distinctions in

their grammars between actor and action, this common feature, if taken into

account, reduces the distance between the two grammars. lf, however, this dis-

tinction turns out to be universal, the distinction has 110 longer any di ffer-

enti al si gni fi can ce .

Certain universal ch. a ra ct risti cs of man, thought and communi cat i on , .caul

therefore be used as measurements of into rlin gual distance These can be broken

down into distinctive features very much. like a television signal is analyzed

and synthesized to reproduce a picture on a screen. In this way, each phoneme

Can be broken down into distinctive sound features, just like each concept cate-

gory can be considered as being made up of a number of semantic c.omponents.

Combinations, sequences and modification of these features may be permitted

or obligatory, in both what must be expressed and the way in which it is.

Combination of lip rounding and vowel fronting, as noted above, are permitted

in French /y/, but not in English, where lip rounding makes tongue retraction

obligatory /u/. Sequences of consonant and /-s/ are permitted in English

(pillars, plurals); but not in. Spanish (pilares, plurales) . These constraints

are part of the significant differences between languages and would have to be

taken -into account directly or indirect ly in any complete measure of language

distance.

18
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In 1.:h at way then do the imniversal characteristics of man and his anguage

relate to the measurement of interlingual distance? The universal characteris-

tics of man supply the measures; the universal components of language indicate

the types of measurement. Since all. languages must have some code, discourse

and communication features, it is these that will have to be taken into account

in divi.sing types of measurement. The distance between the codes will not be

the same as the distances in the discourse they produce; and interlingual

distance in oral communication will not be the same as it is in written com-

munication, since the static features on the printed page may differ in many ways

from their kinetic. counterparts in the stream of speech.

These universal distinctions of language relate in turn to the universal

characteristics of man. The human body is the vehicle and producer of speech

and as such can be used to measure the distance between speech codes. The

universal characteristics of man's environment are relevant insofar as they arc

accounted for in the language codes. The universal characteristics of man's

mind, its symbolic processes, its, mechanisms for transforming, code into discourse,

and even its tolerance of inconsistency, will affect any attempt to measure the

differences between languages.

Between these abstract universals of the human mind and the concrete

universals of the human body, lie the multifarious diversities of the languages

of the world. The universals enable us to study the diversities by revealing

all possible types of interlingual distance and by serving as instruments for

measuring them.

17.
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TYPES OF INTERLINGUAL DISTANCE

2 . 1 Distance in Code and Discourse

2.2 Static Distance and Kinetic Distance

2 . 3 Distance as Difference and Con ve rs i on

2.3.1 Differential Distance

2. 3.2 Conversion Dist an ce

2 . 4 T axon mai c Distance and Intc gr al Distance

2.5 Semantic Distance an d Formal Distance

2.6 Direct Distance and Indirect Distance

2. 7 Diversity, Intensity and Productivity
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2. TYPES OF INTERLINGUAL DISTANCE

The universal distinctions between mind and body, code an d discourse,

speaking and writing, mother-tongue and other tongue and the diversity and

intensity of man's conception of his environment el) lige us to consider the

measurement of interlingual distance from a nun-Ler of different viewpoints.

These considerutions make it evident that distances between languages can

be measured from different angles and that there arc different types of inter-

lingual distance. We can distinguish between: i) -distance in the two codes

and distance in the discourse produced through them, ii) dislance as connamica-.

tion of static liltz:ssages in space, as distilici. from different; texts unrolling in

time, iii) distances as differences between languages, as opposed to distance

as movement from mother-tongue to other tongue, iv) distance as an analytic or

taxonomic accumulation of categorical differences, or distance as an over-all

integrated masUrO, -:::distance as a direct measure of difference, in contra-

distilled on to indirect measures making use of an intennediate language,

.vi) distance as the diversity, intensity and productivity of the comparable

differences between the languages..

Since not all these different types are mutually exclusive, the distance

between two languages may be measured from a nunber of different angles, as

will be demonstrated below. But before elaborating techniques of measuring

interlingual distance from these different angles, let us elxamine what the

different types of distance involve.

2.1 Distance in Code and Discourse: (A X), (AX)

As we have already seen, all languages have systems of symbols variously

-referred to as longue or code and these are used in conventional ways to pro-

duce messages or texts - an activity which has been called by a number of names

including parole and discourse.. Measuring interlingual distance from the one

is ,notAikely to be the same as measuring from the other.
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In measuring the dist once between Language A and Lan guage. X therefore we can

proceed either from the descriptions of the goages or from samples of them.

In other words , we may Measure the distance. (D) 0) in the codes 1)(AX) , or (2)

in the mess ages , or s maples of dis course D

liens urements of the differences between twol ion.gua.ge :leo des depends Lae

accuracy and comparability of the des criptions used. If the information sup-

-plied is either incorrect or incomplete, for one or both languages the con7

sequent coo aris on or contrast-. is likely to be in accurate-. . If the type or

meth ads uf description (and notation) used arc not dent i. cal , differences i

descriptive techniques may appear as an e Pe Cl di. fferences in the languages. Tin at

is why some of the CO111..37/15 ti ye studies which are. based on the two codes have

their source not i.n the use of read; -made des criptions but on re-des criptions of

the langmtges fo:r purpose of comparison or coat rasL. This is wiener reason

why two contrastive des criptions of the same languages OT dialects May differ,

In measuring from dis course s es ; however, sets of ,equivalent texts

with alternative versions are needed But eve» With an invent my of all possible

alternatives , it will be seen that. .measuring from the mess age is not the

. equivalent of measuring from the code. For one cannot assume that different
Icodes will produce correspondingly different equivalent texts or .th at the de gree

E,of difference between two equivalent texts corresponds to de grees- of di fference
1'

in the codes which generate them. This is evident when one; trave ls from one

area to another area in which the same language iS spoken. "There are situations,

for e.xamp , in which Englishmen say "Not at. all": Can .deans say "You' re welcome ,"

and Americans s ay , uh " Yet theSe three equivalent discourse responses to

the same situation do not indicate that we -have three di. fferent languages .

Between two different languages , the di ffe rent codes nay produce equi va le nt

alternatives which are closer than others. For examp le , the English. sentence
I.

The name is Robert may be rendered with equal correctness in French as either
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Jo m' appelle Robert or Le ncn1 est the latter being much closer to the

English equ:_valent. This doc mean, however, that the two French sentences

are interchangeable ; they are, on the contrary linked to mutually exclusive

situations, the first being used in introduction, the second in consultation..

The English sentence is used in both; to do so in French would consequently

constitute a case of interference . Measuring language di f:Forences through

equivalent texts therefore is valid only where both texts operate within the

s ame context .

Similanties i.» code do not necessarily sproduce similarities in dis course.

%Olen measuring from the code, the English and German vocabularies may turn out

to be very close, as it is in the German sentence : Kann (can) man ( one) ein

(one) Boot (boat) hab ell (have) ? But measuring from the English equivalent of

this sentence, tho two languages no longer seem so similar:

G. Kann mane elm Boot h ober) ?/ E. May we rent: a. boat?

Although such code simi1a.riti.es may facilitate comprehension of the other

language, tAT ey may be a source of interference in expression. The codes of the

two languages may be close, while their respective transformations into

equivalent messages may be highly divergent.

Contrariwise,. the identity of two equivalent messages does not mean

that the codes producing them are likewise identical. Sentences like Maria va

a cas a may be read as either Spanish or Italian. But if one were to compare

the two codes which produced this sane sentence, the two languages would appear

as different.: Sp. (pros. ind.) voy, vas, va, winos vois , von. Ital.

(pres. ind.) : va.do, vai va, andiamo ondate,

2?.

FFM



Sp an s 1). It au an

Yo ye), casa..

'Maria va a casa.

Nosotros vanes a casa.

I o vado a casa,

Noi andiamo a cas a.

Teresa y Maria van a casa.. Teresa e Mari a vann o a case.

The distance between two langua.ges., therefore, is unlikely to be the same when

measured from their codes as when measured from their messages. We must conclude

that neither measure is alone sufficient to give the complete picture; we require

both. And since they are so very different, we must COMA. k r 11}3 CIS g separately,

distance between codes and distances in discourse.

2.2 Static Distance and Kinetic Dist an cc : 0, I-)

Distance between languages will also be different depending on whether we

measure the static results of language communication or the dynamic process of

the generation of texts from their respective codes,

In static measurement (0) , language is considered as if it were a reserved 1'

of material to be mat ched and measured. Two languages may be treated as if

they were two landscapes, each corresponding feature of which is given equal

consideration. Language can also be regarded as a kinetic process (D) , the

dynamic generation of texts on an ever-ending tim.7! scale. And the point on the

scale at which elements of languages are equivalent can be regarded' as a function

of their difference.

Since discourse is essentially sequential, it can be regarded as unrolling

in time, so that at no given time is a whole text perceptible. In this way,

the resemblance of what comes before makes us anticipate what may come after. And

because of this, the matching elements that come first have more reseth 1 an cc

value than those that appear, later. For the probability of one unit along the

"Y)



time sequence being identified with its counterpart depends on the type and.

nuttier of elements that have already appeared.

Since the sequences of phonemes appear, not in space but in time, the

position of a phoneme in one of these temporal sequences can be weighted. If,

instead of reading and translating the texts, one were to listen to them, as

do interpreters, the similarity of elements at the beginning of words or word

groups becomes more important that it does at the end. This importance is

also reflected in the natural tendency to form oral abbreviations like math and

gym - rather than natics and nastics. The operative factor, however, is not

sound, but sequential position. Some computerized systems are able to operate -

even with proper names - with no more than five letters-per word - provided they

start counting front the first letter. It is almost as if a series of pictures

were to appear in sequence, giving us more and more information as the film

unrolls. in this sense , language is essentially kinetic, an d if all its

characteristics are to be measured, this must. be taken into account.

2.3 Distance as Di fference and Conversion : D (A- X) , D (W)

We may regard the distance between languages either as the sum of their

differences or as the amount of change needed to convert one language to the

other.

In adding the differences between two languages, one may conceive them as

opposing forces, or vectors, which can be combined as a measure of 'divergence

(differential or vectorial distance) . Or one can regard these differences as

the amount of work or number of operations necessary to convert one language into

the other (conversion distance)'. The first, being a collbination of forces, is

non- di re ct i on al; the second, being a transfer of operations, is un i - di re cti on a .

Let us examine what the measurement of each involves.

23.
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2. 3. 1 Differential Distance : D

The Measurement of the differential distance between Language A and

Language X, being non-directional, is obtained by the summation of differences

between both languages, so that D(A"-X). A - X + - A. For example, in

.measuring the difference in the system of determiners in French and its counter-

part in English, the fact. that the.single indefinite article (a) is equivalent

to the two of French (un, une)is the same amount of difference as the fact

that the person determiner in English (his) is equivalent to two forms in French

(son, s a) ; a difference of one in each case. To say that the English (Lis ,hel-).

French (son, sa) and count a distance of zero would be to ignore the fact that.

(her = son, sa) (1-2) and (his = son, sa) - (1 -2) , and (son - his, her) - (2-1),her)

(sa = hi.s, her) - - 1). So that the distance is not zero, but rather, in

natural numbers: (I2) + (1-2) + (2-1) (2-1) = 4, that is, a vectorial distance

of 4. The vectorial distance between the series of singular determiners in

English and their French equivalent will then be a total of 11, calculated as

follows:

E. a the this that my your his + her

F. un+une le+la ce+cette ce cette,cecette nwn +ma ton+ta.i.votre son+se sca+sa sonsa

1 1 1 2 1 1 1 1 2 1

2 1 2 2 3 2 2
...._ _
1 + 1 + I 4- 1 + 1 1 + 2 + 1÷ 1 = 11

In other words, if we add the differences, between English and French, in the

distinctions recognized in this series of determiners with those between French

and English, we get a total of 11. If we were to add all such differences in all

the semantic and formal elements of these two languages we would get an idea of
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how far apart they are. But we would not kn hd.,, many bare S tions

-would have to be made by a Frenchman learning English in corpari.s on with those

which an Englishman would have to make if he were learning French. Here the

starting point would make a difference, since the distanCe between A and X

would not be equivalent to the distance between X and A. "We would have to know

which language features are being converted into which.

2. 3. 2 CO11110 TS on Distance I) (A 3-;)

It may make a practical difference whether a, learner of a. second language

starts off with a native innguage that makes a 3.;irge number of compulsory

distinctions and tries to master one that does not, or whether he is going from

a simple language to a more complex one. In order to find cut this practical

difference, differential measures wot/l d. not be s..uf-,7i dent . What is needed is an

idea of how many extra distinctions- have to be made when passing or converting

from one specific language (Language A) to another (Language X) , in other words,

we would have to measure the conversion distance.

The measurement of conversion distance ,b eing uni -di re ct i on al , is obtained

by computing the nUmber of distinctions not present. in the other language.

In the above example of the set of singular determiners in English and

French, it will be .seen that for every English determiner there are at least

two French ones, one masculine and the other feminine; so that when converting

from English into French, there is additional distinction of gender each time.

In addition to this there is, in one determiner (the second person singular) an

extra social distinction to be made between the general and the familiar forms.

The conversion distance is the sum of these distinctions that do not exist in

the source language. difference between the language to be attained (the target

25.



language) (T) and the language already acquired (-the departure or source language)

(S) . So that, S 4T=T - S = A - X. Compare :

A (Tarpot) : F. un +tine lc+1 a cogocette

2 2 2

1 1 1.

X GS ource) : 13. a. the this

= 1 + 1 + I. ÷

D (sg, det) (1 3 --:., 5.1 = 9

co +cot tc.: men +ma t on +1: a.+ v ot re s on +s a s on-3:s a.

1

that

2 3 2 2

1 1 1 1

my your his her

+ 1 4. 2 1 + 1 -0

These represent distinctions of on ly two types , one (masculine- feminine) with the

highest p TO C112 Ct. ty , covering all or a lmos t al I determiners and nouns, and the

other (t on-t , vo.trc) limited to the second person singular determiner and pronoun.

Measurement in the other direction, however, ,. gives quite a di fferent pi cture

The French speaker le am g English has: to make only few extra distinctions

he does not make in his French determiners, but these are in different semantic

areas. So that, F. 3, 13. = 13. - F.

A(Target) 13. a the this + th at my your his + her

X(Source) F. un le ce ton son
m
_nman

une la cette a t a s a

1 1 2 I .1 2

1 1 1 1 1 1

E. - F. 0 0 1 0 0 1 = 2

D (sg. det) F. 4 13 = 2

A French learner of English would have to make two extra distinctions which he

does not make in French, and each of a different type, the first having to do

with proximity and the second with sex. Both are hi gh intensity items , however,

because of their frequency of occurrencebut since they apply to small. classes c,f
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words, their item productivity in the code is lower (see be] ov)

2. 4 Taxonomic Distance and. Integral. Distance: D, D

One can measure the distance between languages either by taking the dif-

ferences category by category, that is, taxonomically, or by attempting to

abstract from them integral measures in order to obtain am over-all picture.

In the taxonomic measures we have to deal with classes, categories or

dimensions. Each has to be considered separately and measured by a. procedure

appropriate to the dimension being analysed. For example, differences in

syntactic relationship such as the concord between adjective and noun,may noc

be measured in the same way as the difference in. class membership where the item

may be an adjective in one language and a noun in the other.

In the integral measurement of interlingraal distance, only the equivalems

as a whole, and only as they meet. the eye or the car, are measured for their

observable difference's.

In the first case, the results of the measurement appear as a sequence of

figures each representing the distance in the category or dimension included.

In the second, the distance appears as a single integrated figure.

2.5. Semantic Distance and Formal Distance : D
Uk-X)

, 1)(A- X)

Studies of language have kept separate the description of what is said from

that of how it is said. The dichotomy has variously been called semantic vs.

formal and content vs. expression. Without denying that all language features,

even those of meaning, are formalized in the code, let us follow the conventional

usage by calling what is said, the content form, 'semantic' , and how it is said,

the expression form, 'formal' , for want: of a better term.

It will be seen that formal differences between languages are not equivalent

to semantic differences. A look at a few deceptive cognates will make this

27.
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clear.. For example, the form 3.ocation is the same in written French as it is

in written Engl ish. In the semantic code of French, however, it does not

COVer the some area of moaning as it does in English, since it would ,sometimes

have to be rendered in that language as rentals, to let, and other forms. An

examination of the semantic equivalents in English and French of such words as

administration, information, relation, transmission, page, machine - to name

only these - would reveal the same distinction between formal identity and

semanti c di. vergence.

The distinction, therefore, may be an important one, since the grouping. of

concept categories is not necessarily connected ivith the relation between wo:,d

forms. The foci:, for example, that languages group words into masculine and

feminine does not signify that the difference has anything to do with the meanings

of these words..

In comparing language codes , there fore the distinction between semantic

distance D (A-X) and formal. distance DMA will have to be maintained. In

measuring the distance in discourse, however, the distincition no longer holds,

since the comparable texts being equivalent, the semantic component is a constant.

2.6 Direct Distance and Indirect Distance

Interlingual distance may be direct or indirect. If the difference between

two languages or dialects can be measured directly, there may seem to be no

point in proceeding otherwise.

In certain .studies, however, where nterlingual measurement may be necessary,

the only significant differences may be indirect ones. For example, if we wish

to measure the di.fference in standard of the two languages in a bilingual com-

munity, we will not find the answers by comparing the one with the other, but

rather by measuring each against its standard regional Or national forms.
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Or in the study of two mixed languages with a common parent, we can find

out by indirect measuremnt the extent of divergence of each and the results

of the different types of mixture.

Measurement of interlingual distance may therefore be done either directly

= A - X) by comparing one language with the other, or indirectly by using an

intermediary (J) language or dialect, as is sometimes necessary in practice:

D = (A-3.) - (X-J).

2.7 Diversity, intensity and Productivity

In attempting to 111-3nsulre the distance between languages, we may wish to

know, not only how different the languages are, but also how important are the

differences, both to their users and to the workings of the languages themselves.

The distance between any two comparable sets of features in two languages

may vary in three respects in diversity, in intensity and in productivity.

Diversity has to do With the number of distinctions a language mal;es in its

grammar, its vocabulary and its phonetics. Intensity is a measure of the im-

portance of such distinctions. Productivity shcws the number of areas (situal;ions,

structures and categories) to which the distinctions apply. Distance between

languages can be measured as the sum of the differences in diversity, intensity

and productivity of their comparable elements.

Differences in diversity can be measured by subtracting the nunioer of con-

stituents of one language from their counterparts in the other. For example,

in the semantic area of the third person singual pronouns, the difference between

English and French is 1: (he, she, it) - (1.1, elle) = 3 - 2 = 1.

Differences in intensity can be measured by the use of the appropriate

scale of importance , depending on whether the comparable units are discourse

features like the interconnectives (although, since, if, ...) logical abstracts

(be, seem.... ) or environmental variables (wine, snow) . Appropriate scales

29.

31



may be found in the indices of frequency, range, coverage , avail_bility and

fami ii arity

Productivity has to do with the degree of generality at which the distinc-

tion is actually applied. Does it affect a large class of elements (like all

sentences, or all nouns), or only a small class? Within the class, does it

affect all members or only a few (as do the foot -feet, goose-geese plurals in

English)? French, for example, makes action on self vs. action outside self

a compulsory distincLion, whereas English permits a choice (F. Je 17.'! lave. /

13. I wash, I wash myself). This potential of difference in compulsory distinc-

tions can be mult'.plied by the number of items so affected. Differences in

productivity can also be regarded as the 31 umber of structures or units into which

an element can fit. For example, in the formation of plurals by vowel mutation

(e. g. E. mouse-mice/ G. Maus-I.Gse), German is more productive than is English,

where the plurals are usually in - In this respect, English is closer to

Spanish than it is to its Germanic cousin. Productivity differences, therefore,

can be measured by counting the number of items in each language affected by the

difference, and by calculating the nuMber.of possible utterences which the

distinctions may produce.

In sum, in measuring the extent to which different languages differ, we must

distinguish between what we are measuring and where we are measuring it. What

we arc measuring may be the differences themselves, or the amount of work needed

to change one language into another (differential and conversion distances).

Where we do the measuring may involve us either in comparing code items or in

analysing samples of speech (code and discourse distances). The techniques of

measurement used will depend on the types of distances measured.
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3. DISTANCE M..iTtV11,1.--:N .CODES

In measuring the differences between the-Codes of tv,:o languages it may be

useful to separate the semantic from the formal, since each poses problems of

a different nature.

3. 1 Semantic Differences

Before attempting to measure the semantic differences between languages,

it is important to consider the problems of analysis in the vocabulary and grammar

of the languages in relation -to possible semantic univers als

3. 1. 1 Universals of Meaning

The di s tin c.i. t ons which a 1 zul gu age makes are not l.i mited to gram-

mati cal cate go xi es . The concept categories of languages arc so varied and over-

lapping that it i.s difficult to divide them into grammatical meanings and lexical

meanings. One can imagine the possibility of arranging them into scales of

inclusiveness in each of the areas of 1os.;ical envi ronment, including the naming

of things and relationships, actions and states of being that all languages must

presumably have. Communication, a compromise between a desire to include and

the need to exclude is also a consideration in the evolution of all codes-. For

all codes must make some sort of compromise between accuracy, efficiency and

redundancy. Language codes have ways of taking the audience into account with

register terms and intonation patterns for the transmission of semantic overtones.

Each language must also adapt to changes in the environment with which it has

to deal. It does this through a process of variation of its categories by

analogy (hands of a clock) and conbinati ons (G. Ste clmactel ) and collocations

(as a matter of fact, on account of).

Through matins that it -may -h ave at its disposal, each language must be

able to label objects (parts of the b-ody, food, clothing, shelter) properties of
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objects (number., COL or, sound, shape,. odor, taste), nctions (eating, sleeping,

walking) , relationship ('in, on , at , for) , ope rati ons (I &anti ication of

self and others, questioning., answering).

Also: by the above processes of analogy and combinatien, each language in

ft. ts own way - and often in seemin gly arbitraly fashi on associates certain

meanings (semantic features) to one or the other of these labels. So that the

same group of feat arcs (o. g. than do r) m'y' be associated in one. language with the

category of things , an other language with the category of actions, and in

still another lang,unge with the category of qualities.

Keeping in mind the fact that discs v cry of features that all languages ex,

(not must) have may well in CYO 3:; any m::a.:arcd distance between Ianguages, cm:

we still proceed t.:) MC [IS n g valative di stances in the area of logico-grammati cal

categories where such universals are most likely to be found? if one were to

arranve the semantic distinct-I (1;151 into sets,i)there is likely to In a continual

overlap of sets, and ii) what is more inclusive in one language (A) may be less

inclusive in the other language (X) . For exaole, French does not distinguish

between persons mid things in its pronoun system (ii1, elle) whereas English does

(he she, it) . But in the area of ques.ti ens in French (qui, quoi) and in English

(who, what) both languages make the distinction. In relative connectives,

however, only English makes it (E. The person who....The thing which

F. La personne qui....La chose qui

When we consider the differences in the distinctions which languages make,

the arbitrariness in which they group then, and the indeterminancy of the Cate-

gories they create, how con we attempt to measure the semantic differences

betweell languages?
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3. 1. 2 Semantic urement. D
(A- X)

Although thc:lx! have been a.ttcnpl:s to study the mi3SUreMent o.l m7tan-

ing, semanti C Ela asurep!,:mt , even for a single an , poses some fermi dab le

di ffi. culti es To begin w ith, there is sti 1 1 no aga-ee milt on the ma ailing of

meaning. To a psychologist, it may mean v:hat one feels about a word; to a

philosopher, it may man what. one thinks about it. Psychologists have Vt. ter:01: e.

to measure differences in affective mania ,:; by comparing the patterns of word

association ileri.ye3 from testing different samples of a populati cm; the re-

sponses have been arranged ka such a way as to bring out what is PA-le-..:n as the

semantic different: i. al, Logicians, on the other hand, have tried to reduce

'Deviling to logical categories.

While ::ecognizing the legitimacy multi usefulness of such studies, one

must, in comparing different codes, consider the naistic rather than the

affective. or logical differences in 3110 ill ing, and try to propose Letys by Aida

measurements might he elaborated. And although it is di fficult to draw a line

between lexical and grammatical meaning, it is ilzcussllry to begin by recognizing

these conventional. and conveni ent distinctions, since they suggest different

approaches to the problem of lnoasurement.

3. 3.. 2. 1 G37;1)1111=5. cal Me all

When a speaker puts semantic categories together to produce

an utterance, he may have to take other semantic features into account - and

these may vary from language to language. The concepts inch c.ated by the word

table, for example, may cover just about as much ground in English as it does

in French. But when it is referred to a second time with a substitute word

(it /el le) , the English speaker must make a compulsory semantic distinction point-

ing it out as a thing; whereas the French speaker makes only a formal distinction,

G



repoating the :Ceminine classifications of the article (in, tine) , It is as 5.1?

a newc.omer into a strange land had to learn not only that the land is inhabited

by different categories of persons, recoplized either(semantically) by what

they do, or (formally) by how they look or dress. He must also learn whom to

ask for what.

How can one MI rtS ilre this semantic compulsion to which varying languages

submit their speakers? The problem is to 5.dentify the compulsory diS t Ct Orl

that must be made in each language. SOP13 of these are obvious, like the dis-

tinction between positive and negative in English; others are less so, as is the

progressive in English and the sub on et VC in Fran di . It is important to keep

in -mind that we are b ere tre ;Ain g only the seam) ti c features - rannat i cal MO an -

in g , as it were, and not grammatical form. The distinction is important, since

apparently equivalent featurCS may be semantic in one language and formal in the

other - and the fact that the)' are, is likely to increase the clistance between

the languages. For example, both English and French have possessive determiners

(E. his, her/ F. son, sa) ; but in English the ma:;culine-feminine distinction is

semantic; in French it is formal, agreeing,not with the owner but with the form-

class (gender) of the word with which it is used, - son jardin/ his garden, her

garden; sa mai.son/ his house, her house. In other words, English, unlike most

Indo-European languages - with the possible exception of Modern Persian and

Armenian - has a natural gender (semantic) , while French - like most languages

in the family - has a formal. gender. Put formal gender is likely to vary from

language to language, making the sun masculine in French (lo soleil) and feminine

in German (die Sonno)and the moon feminine in French (la lune) and masculine in

German (der Mond). And the classification is likely to .seem unreasonable to the

stranger. Why should a soldier in French (le soldat) become feminine when he

acts as a sentinal (la sent:Lucile)? And why s'hould young .girls and old women

be neuter in G::111111 , (dos Ma(I'.'hen dos Weib) ?
35.
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It is pe rhaps possible to divide the compuls ory semantic restraints of

grammar into cate.p,o3.ies related to grnmmatical fun Cti o - such as ic'entification - and

to predication. The components of these categories, however, nay remain. incom-

plete , since theoretically on 3. on gun° can. contain any oh li ga.t ory type of

semantic distinction. That is the sigificance off the slot labeled ' othc.:r'

(see Table 2). As a category of predication, for example, 'other' could represent

the distinction between verbs of activity an d. (hose of displacement compulsory

in French, but 11 ot in 13nglish. Compare:

F. At h om..1 , s / . Chi.1 z , 1 ma -.eche .

P. Ile walks home. / F. II va chez-lui a pied.

In the categories of identification and function, there are also other possi-

bilities that may be difficult to predict a_priori. The identification of

positive, as distinct from negative, partitives is found in English but not in

French . s othe- any / F. de) .

Once a complete inventory of these distinctions is obtained (and we do not

yet have such an inventory) we can use the presence or absence of such compulsorY

forces as vectors in measuring the differenee.ntween two languages (See Table 2).
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There are some disadvantages in the LL.56 of a ;eneral framwork of possible

grammatical distinctions. .First, there may -be difficulty in making sure that

the fr EVA) V,' OA: CCM t. ainS all :p os s ib le distinctions. Secondly, some languages make

a number of distinctions at the same time and one is never sure which and how

many are intended. There are, for exanTple about forty possible semantic dis-

tinctions of case, that is, some forty WEYE in one thing (or nominal

concept) may be related to another. In Latin, the nominative case covers one,

the accus ative , two and the dat.i.ve four.

Instead of proceeding,- from a check-. list of al l possible semanti c distinc-

tions in the. grammar of languages, i.t is I-ossible T. 0 adopt the less ambitious

procedure of comparing the two grammatical systems from the semantic point of

view. In doing so, however, one must be caroful not to confuse form with

function on the one hand, nor constraints ::ith alternatives on the other. A

single form as. we have seen may express se vc Tai re a ti 011S of different types -

person, number, case, tense, mood, voi cc. For e amT:?le , the - o in bat. Z3.170

(I love) expresses the present- indicative of the fi rst person singular of emcee;

the single form -atur in amatur (He, she or it is loved) expresses distinction

of voice, person and -tense.

A constraint cannot be treated, simply as an. alternative. Take the forms

of the French verb as shown in the words a fi.ni fi nit and finiss ait There

may sometimes be three ways of viewing pas-t: tire; :out only two may constitute a

semantic constraint, since the speaker of French may ignore the distinction

expressed by the simple past and get. along quite well with the perfect and

imperfect tenses.

Keeping these precautions in mind, therefore, we can isolate from the two

languages the cases where more semantic distinctions have, to be made in the

110
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grammatical forms of one language than in the corresponding forms cff the
other. This is equivalent to the measurement of the conversion distances in
the grammars of both languages - ELS Uring in both directions, the difference

Pe"-" X)
being 1.) ( (A.÷X) + (X A). From this point of view, then, let. us

take a look at the verbal systems in English and French. (See Table 3.)
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Not a.11 these differences, however, can have the same value within the

respective codes, Regardless of frequency of usage, the degree of compulsion

is not the same. One could argue that one of the differences in the codes

between English end French is that the former has maintained the Indo- European

dual in its category of numher; but the forms in which it is found, although

frequent, are residual.. languages must have such residual. forms, since. all

living languages evolve. These forms will coma out in the measurement and will

have to be weighted for their producti vity. It is true that the Inde-European

number category did have a. dual for example, in Sanskrit (a. - as well

as a singular (Sk. s;1) and a plural (a. tic;) . Although this dual has disapFeared

in French, it remains as a residual. form in English. Compare:

You can't take both,

but you can pick the better.

On ne peut pas prendre les deux,

mils on pent choisir le meilleur.

You can' t take all , On no pout pas tout prendre,

but you can pick the best. meis on pout choisir le meilleur.

In the last analysis, grammar is simply a means for speakers to establish relations

betweennroaningful. elements of their discourse. What is coded as grammar, and

what is not, cannot always be an either/or proposition. A grammar of English,

for example, will vary according to how one classifies the words get and keep.

If they are considered like have and can, as having grammatical functions, then

we would have to add two more aspects to the system of the English verb, since

these function words can combine with perfective (-ed) and imperfective (-ing)

grammatical forms to produce what could be called grammatical meaning, which

would have to be rendered in French by differences in mood, voice, or vocabulary.

41.
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Compare:

In ceptive Porative

Perfect. Imperfect

L. got married

Perfect . Impe rfe rt

set going rmIrricd

P. se =Tient se mo t t en t en
route

rCS eat 1:1;173.61S

hoop going

C.0111.1.T11.10111:

Since many snloptic grammatical categories exist mostly in the minds of

the categorizing grammarialls, it seems advisable in measuring the semantic

distance between languages not to rely entirely upon them. It necessan,

to see how many of the differences can also be, cove 11ree by concept categories

considered as v oc abu 3 a ry .

3.1.2.2 Mealdng

Since n1Castlreinent is not des cript C11 , awl" 1 ab le invent arias of

semantic features may be useful in establishiAq, the indices of difference.

Many of these invntories - even the most abstract and grammatical - can be

found. in certain unilingual and bilingual dictionaries - imperfect as they may

be - supplemented by the descriptive and differential grammars of the two

languages.

Because the groupings of distinctions of one language may overlap

a number of groupings (categories) of the other language, and vice versa, it i.s

.necessary to measure the differences from both viewpoints: (A^,X) = (A -4-X) +

(X -4- A) . And since even the most complete di cti on aries and grammars di ffer on

what is category of waning and what is usage,.. in referring to this valuable

source for the measurement of semantic distance, it will be necessm to include

both.
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For example, if one takes the concept of man - which may perhaps be

universal - and see what two languages, like English and French, group into it

one soon notices that although the groupings have a lot in common, there are

remarkable. divergences. Tho concept (man) does not covr;:), the saw nupber of

areas of mailing, and in each area it does not Cover the. same specific uses.

For each concept, the degree of congruence can be used as a measure of close-

ness or distance.

Since an inventory of this concepi: and its uses may be found in a modem

hi. lingual dictionary, we shall use the saw dictionary (o. g. II 's gl

French/French-English Dictionary, Rev. ed. 1967) to measure the differences.

Following the categories of the dictionary, we find that. it recognized six

categories for man (including one subcategory) (A=6) and four for home, (X = 1),

making a total of ten. Only two of these categories (mankind, and adult male)

t is X) f 20%areidencal,(A = gvng an overllp o .

Not each category , however, has the same nupber of usages or 'meanings'

and in these ther e. is also a possibility of overlapping. It is therefore wise

to count in both directions, i.e., the cases in which man = homme and

home = man. For example, although the category adult male (man/homme) exists

in both 'languages, this does not mean that usages within the categories are

always equivalent. In some cases they are (I'm your man/ Je suis votre homptc)

and (Soye-bil.homaie./ Bo a man); in other cases they are not (Good man:/Bravo:)

and (Home b femme/ Lady killer) . If we acid together these cases in which

languages arc not equivalent, we get another pleasure of difference.

In the six categories of man (translating each usage of English into its

French equivalent) we have 15 cases (a 2: );) of-equivalence and 42 cases (a )

of non-equivalence in a total of 57 usages. listed. Contrariwise, in the four



categories of h min , this time translating fT.om French into nil h (1,11.;) we

find 12 cases (x = a) of equivalence. as against seven (a 0 x) of non-equivalence

(P/E) out of a total of 19, If we add all these differences and eXpress them

as a percent a.ge o:E the total nuriber of categories and constituents , we get a

semantic dist an. co of .62, by applying the -following weighted formula:

D(A -X)

1
NP, ,/> car CAVA) ) (x/a)

2 Cat. (A-I-X) (a- y.-) r (x-

1.5 (11(2.m.:mo 1 /6 1 24 .62
2 ( 9 76 /

)
2

Since dictionaries and p,r amm a TS h e ve r, are loaded with law -fro g con cy ,

unproductive, rare .nd obsolescent forms, i t seems necessary to select those

concepts whi ch represent that part of the code actual ly In use , or the 1110 re

general, univers el or usual concepts. By way Of OX011p] e, we have selected ten

general concepts and have arrived at some s amp rie measurements of the dist an ce

between them in English. and French (See Tab le . )

Identity of meaning, however, does not indicate identity Of form more--

th an the degree of semantic difference indicates a corresponding degree of

formal difference.
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TABLE 4

S AMP LE sr3r:ANTI Dl:SrFANCES BF, EN GE,T, Fr HEN LEXICAL CODliS

man / loMMe.

time / temps

62 , 0%

73.4%

w ay / f a con 89 , 9%

state / etat 73 %

world / monde 72.7%

life / vie 65 .

come / raoir 75,4%

see / voi r 65 . 4%

hi F.,:a / haut 73 .

house / mai s on 74.6%

Somanti c dist once of ten lexical ite:1153 in English end
Fran ch calculated by percent age of two-way di ffe nen ce.s
in con cept coverage of an English word an d its French
dictionary equivalent.
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3.2 1703..ma 1 Di f ferences

The foripa 1 features of I. an gwi go are more evi dent than the meanings they

convey. The b ns n cods of co mmu:i i cat ion an d the Li ni tS of the human spec

organs couri.rie to place the forma l features of languages thin certain b oundard e .

Let us di s cuss those univa :rs al formal fe at tires b e fore e 3 ab cretin g evs of

measuring their di ffe :ran ces

3. 2 . 3. Univers al s of Form

The needs of communication require a limit to the length of an

utterance no cess uiy to convoy a conventional semantic feature - an d the n3

frequent Or us Liza the feature , the shorter it is like y to be. But there is

also a limit to the shortness , since another basic need of communication is that

the mess ages reach their destination (the listener' s mind) intact despite e the

distorti. on s of 11131101 an d therefore I mi? e rfe ct production an d the t reasmissi on

losses duo to noise and distance. so that if one feature is lost another can

take its place. In other words , there must be a number Of re dun dent features in

any language system. All systems of all natural languages seem designed to

produce redundancy. And this redundancy is often constituted in the "use less"

constraints which languages oh lige their speakers to use. They appear in the

grammar of languages as rules which seem pointless and arbitrary to the learners,

rules like the use of both preposition and case eliding to convey the sane idea

( G. in seinen' Boruf - trot z seines Be ruf-3 L. a .mari - ad mare ) - but which

must be obeyed.

In order to be able to create utterances , all languages must have s one

of elements - such as words and. speech sounds, which can be said to formsort

part of the code of the language. Al l languages ,. in orde r to become means of

communi cation , must make seine sort of distinction between, those e ).ements in the

46.
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code wad the utteranc.es vlhich they can produce. Other.d.se a language would

be simply a collection of TO ady-ma.de utterances, quite incapable of dealing

with the complex DOC CIS Of man. The potential number of ut torn muse. there-

fore be greater than the nuMhor of elements in the code of the language. In

order for this to be possible, some elements must combine in different ways

to produce different utterances. For example, the utterance 'dog bites man'

conveys a different message than does the utteranm 'man bites dog'. The

different ways in whi ch the elements the structures of the 1 an gunge ,

each structure containing types of elemcilts in certain positions, forming the

units of the structure.

These units are the immediate divisions of the structure into its components. In

s ome languages , clauses are the imme di ate divisions or units of the sentence

structure, phrases the units of clause structure, words the units of phrase

structure, etc. In this way, some structures are More inclusive than others,

and this inclusiveness forms a. hierarchy of inclusion whi ch all 7 alivages contain,

'since the minimal operational nuAer seems to be three, sentence, word,

sound.

The necessary difference between code and message supposes that a structure

must be able to produce a. number of di.fferent utterances by using different

combinations of units (dog bites man, dog bites bear, bear bites man, bear kills

man, etc.) . The more different utterances -produced, the greater the productivity

of the structure. This depends on the number of components of the unit which can

occupy the same position, that is, it depends on the depth of the 'well' into

which the structure can dip, as it were, to produce new combinations by filling

its blanks. If the position is occupied by a. determiner, (this, that, the, his,

her, etc.), for example, the depth will be less than if occupied by an adjective
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(good, bad, tall bluo etc.) . The depth of a class of units in one language

is not always the same as it is in an other, ri nal ly ; 1 en gt h , class and relationship

of the units obviously vary from Ianguago to language.

To sum up the universal formal characteristics of languages; therefore,

we can state the fol low in g:

i) All Languages cont ain elements.

ii) These elements comprise units and structures.

iii) Some of these are more inclusive than other, making
all languages essentially hierarchical.

iv) The units appear in the structures in a certain order.

v) Each unit has some length.

vi) Each class of unit has one or more members, giving the
class depth.

Vii) Each unit is in some way connected with other units, giving
it a set of possible relationships.

The formal elements of a language are not necessarily determined by the

way the language categorizes reality. The fact, for example, that two languages

distinguish persons from things does not moan that they use the same sort of

formal elements to do so. One may do it through its determiners; the other

through formal. non-classes or word endings. The semantic potential. of a

language - its capacity to expieSs and combine categories in various levels of

meaning (logical, grammatical, environmental, interpersonal and intratextual)

is one thing; its formal potential is quite another.

The formal potential of a language is revealed in the means or choices it

has to generate the sort of mouTiligful messages of which its semantic system is

capable. These choices operate both vertically and horizontally, as it were,

selecting the appropriate structure clown the hierarchy while bringing in the

appropriate units to combine into a linear sequence which is trans fornnd by

the speaker into an utterance. It may be that the higher the level in the

4S.



hierarchy, the less the difference between :Langusges; the most abstract choices

may be mivenal. But at the bottom of the ladder, at the level of the sequence

of sounds constituting the utterance, the differences between languages Cail

easily be seen and heard, They constitute the other end of the continuum

whore all languages must again find an outlet in the physical world.

3. 2 . 2 Formal Me as urem ^nt

The formal differences between language codes con be measured

through elements that are comparable. A word or form in one language can be

compared with a word or form in another langua;:e a sound in one ion guage can

be distinguished from a sound in another Language. It is therefore possible to

separate grammatical form from lexical form and phonetic form.

3. 2 2 . 1 Grammatical Form

Although the vocabu I aYy of two languages may be

highly simi.ler in form and meanings , the way- it is put into operati on may

require quite different activities in one language than it does in the other.

Althougl the form police looks the same and means much the same thing in one

of its usages in French as it does in English, .once the English speaker decides

to use this word in a French sentence, he has to take into account the grammatical

differences between the two languages, not on ly grammatical meaning, classifying the

notion as singular rather than plural., but formal. as well, making them (or it)

feminine instead of masculine (la police) ; and he has to maintain this formal

distinction whenever he adds an adjective (la polle.e italienne). It is as if
our newcomer in a strange land sees familiar objects related to many unfamiliar

persons, and has to decide between tlici persons; so that he is forced to make a

choice between types and relationships he did not know existed. He must at the

same time le arn what they are. , what they contain and what. to do about them.
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le

police? it alien

it alien-no

va

vont

chezelle

chez-].iii.

If his language is not too different, he may be

familiar with the type of distinction, without knowing ti ,11.3tinction itself.

For example, if the stranger to French were 1 t i an rather than English, the

word police might not look quite so fandliar to him, since the Italian version

is a bit different (polizia); but he will be familiar with the process of

formal word gender. What he will have to learn is the specific gender of the

French equivalents. And even sonic of the close cognates may mislead him. In

this case, he is likely to be right three out of four times and wrong one out

of four times, since the difference in the gender of Italian-French cognates has

been estimated as about 25%. The English speaker, on the othe-r h and, has only

a. fifty-fifty change of getting the gender of his cognates of French. But he

first has to get used both to the idea of formal word gender and also learn

which word is which gender. This leads to the idea of level or hierarchy in

distinguishing formal grammatical categories. And it suggests that it is unwise

to add a distinction at one level with a distinction at another until levels

have been normalized in scale.

If we start with the most general formal distinctions

possible, like the actor-action distinction, and by a continual sub-classifica-

tion process, work down to the degree of differentiation in word-forms, we can

keep the levels separate and then average the differences.

Our inquiry would go something like this: Are there

formal distinctions between actor and action and goal? What are they? In the
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actor part of the utterance, what formal ells tin ctions st ? In each of these

(e . g. nouns) what formal d.istiricti ons are made (e . g. gen,'-c:r) ? a-se these

dis tin cti. OM; made (e. g. affixati on , ati on words, word-order) ? hb.at re 1 at i ons

are formally marked (e. g. determine r-n olm) ? How are marked (e . g. agree-.

nt in form) ? 1.,Th at the a:KU:3A o' the re ati onship (e.g. 2i1 o isms- cc

determinati ves in Pren eh as agai list 12 in English) ? What is the degree of

formal relationship (c . g. the common th eleinz-nt i.n this -th at and these-those) ?

le..t us s.oe how answers to such. questions would produce quantifia.:-:...le results

(See Tab le 5.)

These differences ir. the forms of function-word

groups , after having been thus ma as ured intral 17. glliS Ca11 iv are then me as ure d

int erlin gui sti cal ly tit at is , agal nst their corrc spon din F. opposites in the

other language - the against le , I a , and les 1-1- eir a.gai rst leur etc.

These di fferences , however, can be measured at .-the lexical leve 1 , along with the

vocabulary of the languages, showing distance in lexical form.
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3. 2 . 2 . 2 Lexi. cal Porn

The most obvious of all language 1::3ements

is the word. An unsophisticated speaker of a. language can recogai7.0 some of

its words, although he..may not be able to isolate the syntactic, 3Torphological

or phonetic elements. An uneducated language user can also roe° so S 111i.

ties between word-forms of different ]angua es (e.g. G. Mann and E. man). lie

does so not only by the type and number of similar sounds or letters (e, g. tiYfe

v.,111 not be identified with emit, although both words have the some type and

nuther of letters). lie must, also recognize. a similarity in the sequence, pa;;; ern

or configuration of the uni ts their order and position (e.g. time and tempo_

will appear as more similar than time and emit). These similaritiOS in configura-

tion con be seen or heard by :nal:311g a linear juxtaposition of one component in

one language with its counterpart in the other. The question is one of sequence

rather than of components. There are two types of linear correspondence -

positional. and equivalent. Position al. c.orrespon Jen cc is the one-l: o- one

juxtaposition of eiements i.n two interfacing units according to their positions.

For example: E. c a t
F. c h a t.

Equivalent correspondence involves the interfacing of two units according to

the similarity or identity of their constituent elements. There i.s maximal

equivalence when the interfacing elements are so juxtaposed as to achieve the

optimal lumber of identities without changing their sequential order. For

example: B.
F.

c a at
cli a t

This latter arranonenent is the appropriate measure for comparing the content of

units; the former is suited for the measurcw.mt of their structural difference

(See below) . Using one type of interfacing instead of the other i.s likely to

make a difference in the results of the inaesurcments. For example,
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English cot ton and Spanish a 1 ge dein. b ein g cognates , h rt..* 71 de

formal similarity. Whi ch of the two wens ures s Z0 reveal this?

Compare:

Posi.ti on al Co rresp on don cc Equivalent Cora=c.,n den ce

E. cot ton 13. cot ton
S. al go (ion S. alsocl 6n

Ail pairs di ffe Tent . Three pai 3.'S identical

In other words, one calculation makes the words entirely Hi fferent in fern:

the other gives their di fference as being a little ElOre than half.
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In the of t;c1 Lnu-as with highly 1,..henological

s) such 1 :im1 lism] corf(!:T:mdcncc som vord-folJ, EAlocir

volic lay than the tr.sophisti cnteC sp. !:ea: of either would

estipate. For example:
r. homme

in a n

This is avoid,.,d if the intetfacin,2, iS den..; on th., basis of constituent syllable

units.

f. c o t t o n Ii. m a n

S. ;..! Igo don P. h o inmc

Syllabically the Eablisli 1.onosy tine,! can be interfaced with the Spanish
di- syllable tic v.) :

t i iii e

t i e m p

One would not then identify the -e in tin? with the -e in tiempo. Once two

fors:: .; have been thus juxtapo:;ed iliti:In1C-Cd, it is possible to measure the

formnl distance between then. Di ::tan cc in the written foim; and the spoken fora-.

can both be Deasin ed. Since the spoken forms , however, suppose the just aposi ti on

of equivalent sounds, which may di ffer in L:egree (e.g. the It-I in time and in

tLicrio are not pronounced in ident ical fashion) we begin with di fferences that

can be seen And leave until later the more complex masurclilent of differences

that can be heard.

By a linear juxtaposition of two graphic forms, therefor-, we

can see whether or not two interfacing elements (letters) are the same or

different. If they are identical, the distance between the two elements is

obviously nil and can consequently be counted as Zero. If they are different,

there are two possibilities - either there are no interfacing letters, in which

case the di stance can be counted as one ; or the interfacing letters ere differ-

ent, in which case the distance is counted as two. This can be reduced to a

a simple formula:
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i) Interface 1 r m;1..ima sy 1 1;::mi. c cqui valence .

ii) Comm combined ',.etal (rj.

iii) Chock and count identi cal interfacing units held
in common (C)

iv) Subtract these (C) ffom the total ('I'), giving

m::asuce of the distance (b)

v) Express in re 1 at i on to the combined length CO

So that,
p(1,-X)= - C.

Going bac]. noq to our last example (E. tine - S. tiempo), the distance would

be 4, calculated thus:

t i. m

t ie m p o

0 + 1+04 2 +1 = 4

or
'C (total units) = 10

C (colmoon Lulits)= 6

Di f fel once = 4

T - C = 10 - 6 = 4
l)
(tirti cr o) o

These differences may also he reduced to percentages or made to range between

zero and one, a procedure that would be needed in adding or comparing differences.

For example, we can see that the difference of 4 between time and tieno, being

4 out of a combined total of 10 is .4 or 400. l'or the next concept (man), the

formal distance between the English form (man) and the French form (bonne)

interfaced syllabically, is 8 out of 8, that is' 1 , or 100%.

This reduction perrits us to combine formal distance with serz-Atic

distance, likewise expressed in percentages,by showing the one below the other.

(AX)
In the above example, the semantic distance D for (homme-ran) was .62. So

that ,

(honorees-0 man) .62

(11OMM Oman)
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An even PO TO accurate me as Irre Can he obtainod by weiC.Iting each interfacing

sirI)arity according to its posi-;i on in tae linear sequence, since it may be

argued that it is linearly that languages arc pa rce. d. But since this involves

more conp lox osculations, we shall leaw t until later (5.2.2 1.-Tt ow) ,

Let us now extend our ren;uromont by considering the difference

between how the word, have to bc, pronounced, since differences in lexical fore)

can be Ice;.1,surect either as to her the words loot: or as to hot : they sound. The

latter will depend On our knu,ledge of code difference in phonetic feria.

3.2.2.5 Phonetic Porn

in measuring the distance between two codes, we haw

made a distinction between formal and semantic reasurcs, the latter having

possible reference to the physi cal world and expressing characteristics which

are not fed to language,. In pushing our formal measures further and fur-

ther down the linguistic hierarchy, we also end up in the physical world. Few

sounds, like meanings, are not limited to language.

The ways in which meanings or concept categories are

designated in sequences of language sounds are limited by a number of the huTan

vocal tract. Because these sounds are produced on a time sequence, there must

be limits between one sound and another. Because of the way the human breath-

ing apparatus is constructed, there must also be units related to breath. But

how far can we postulate the generality of other phonetic features? We might

be safe in postulating the universality of the syllable, the consonant and

voiced sound, without going so far as to claim that all languages have stops,

fricatives, labials or dentals..

It would perhaps be safer to spe:d: of biological

universals and say that all normal human beings have a mouth, a tongue and a
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threat. And since all liguntr. sounC,,, Lust Ur -,-!;:oduced

capacities of the..e organ:3 a1ii t CO to the pro,.)uct:i of 1.1,c,11'

universal physical potential (now. i1 c o3ur: , t r_yoe po',; i etc.) 1:,av Ito

used as in m.:...)ns of 1:easuri ng the di fference b(_u,-cen t:1:: le vL

in the hierarchy of langune u;Ci tr.

On these uni vc i ai physical feat';..: of tTe hur :. body,

it should be possible to establish va!id of di '.'leicnce in the prod e.-

tion of speech soulds, since ve can that the es':,ortials of thc vocal

organs arc the saw for all tr.en in all places, (.3" that c-.-yene at birth has

the vtential fo.. leandnE, any the m'C'

position of these organs in the pro unction of ezch sound of a lo.t-Igua,

can deterni "no the extent to h7hich it is differ from an:' sound in any other

language. What are those organs? They arc thus: which ::age their position

or shape to produce significant di f fCYLNICCS in fzneoch the tong-, the

the jaw, the nwc.les of i-c!..piration amid the vocal cord;. ilCSC elnar1S together

produce two types of physically ),),:asurah le units - one a cousti c and the other

physiological. The first is the appropriate tr:z-sure, for the prosodic distance

of syllables ; the second, for the allophonic distance of speech srunds,

a) Prosodic Distance

if we listen to a language we do not understand,

we are first struck by the rise and fall of the voice and the beats of sound

varying in length and loudness. Some people le to recognize languages they

do not understand sitply by listening to these featur s L-.17 rhythm and intoni,,-

tion.

One can hear the difference between the syllables of

languages, since they vary in the level and direction of the tone of the voice

and in the relative length and force of their constituent sounds. This is

easily observed in the pronunciation of homophonic place names and loan words.
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The iu;r:.i 1;;nat14 sounds di flo-ro)it iit lingli f.71 than it de...s in French or Ilungat'iait

not so ruch be ca tso the sounds are pronounced tcilh i ,t,,ht di ffc-..-rnce, as

because of the for o and length of the sy1)ahics. '1)a:re :

C a n a d loud/ veal;

French C a n a d redium/ wdiulN/ ]end

lIungrril an Canada loud/ rm;ecli um/ r.}..;diur,

It is through such homonyms that can begin to t.eastrre the syllabic (prosodi c)

dist once be..-1,!ccn phonc,..1 c codes.

The ro. are at least t4o v:ays that sy11abI c di ffereoc es

can he me.astted - nt:t.rdmnt a lly and t aY.o..,r1 cal ly. A single lust Iment , such,.

as the cathode ray osei lograph or the acoustic spectogrrTh cm reveal di ffer-

ences in syIlal)ic length and tone, Iteasura'.1e wit bin a difference of a single

ayrl 0 of 1...ihrt ien p r,e cond. "1"he disadvailt 1,,e of Stich 1ll,I rui.u. ltal fleas tire-

rent is that it can ii:.;c7 samples front only a Iii 11 nicheaniche of persons, so that

minute individual spooch and voice differences t and to ohs cure the differences

between the I anguage cocks. Instrumental masurant can, however, be a WI)

in establishing usable scales and categories of relative difference.

If we examine the relative differences only, we

can place then in a nmber of categories by usilm; a series of such distinctive

features as high and low, strong and weal:, fixed and moving, thus establishing

a number of distinct categories within each language for force, length, height

and direction of the syllabic tone. l'or each of these four syllabic variables,

we can establish a scale, giving a numerical value to each point (e.g. short = 0,

Lodium = l and strong = 2). By using these values as vectors, we can subtract

then one from the other in interfacing syllables, to measure their prosodic

distance in natural timbers (See Table 6).

(0.
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In I.,- C the -if:, t

four c vai z-ints into account: fo,c , di re ct cTI and hei 1:ht of

voice. (Catenation is acconted for in phonetic c.surcit,3rit.)

1:0-fC: : A syllable in 11):? stican of sneeLi rn,:ty

loudc!r or quieter than that of its ili,;:ibours. This is

measured by giving a value of 0 to the as not

to mal.le variations of force d,.2pend(2,1t on length, the adding

Zeros gives zero). So that it i cnti...D?ly possible for a

sy 1 1 al,1e to be longer and at the same t IA? qui uter than

another. For the loodcst syltahle Attrihtite th.:e value

of (2).

Length : indi vidual length of the syllable is r.,sured

by giving the value of (1) to the shoitf.,7,t in the length

repertory of the languaga and (3) to the longest, le

giving fie value of (2) to the others.

Direction: Comparing two syllables, it ray be noticed

that the tone con remain level throughout the length of

the syllable, or that it changes in one, two or more

directions during the period of tin; tal.cn to utter the

syllable. If the tone remains level, .we give the value

of (1) to the syllable; if it changes, we give values

according to the direction and amount of changing.

Height: Listening to two different syllables may

reveal that the one is higher in tone or lower than the

other. One can measure this by corTaring the tones
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11-.1)1e to 5Ci:" the 't

thy coxyespond. of (0) von to the

1o, est ton.-,. and (5) to the hi ) .

['or

Vca.mrel.:':nit of prosodic di fforenccs in the Eng] ish prC7111:10iaL

Canadii, gives the foll.y.':ing results

RNYTIE1

Force

Vectorial Di st ;Ince

Length

CA

2

1

2

1

NA

0

1

1

0

1

0

2

0

1

---- 4

Ii.

I.

Vectorial Distance 1 4- = 3

INTONATION

Di re ct i on

E. 1 0 0

F. 0 0 0

Vectorial Di stance 1 + 0 + 0 = 1

Height

E. 3 1 1

F. 2 2 1

Vectorial Distance 1 4- 0 = 2

64
Tot al Vectorial Dist ance 10
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L:1)'

(roar'ia2d
the sy] 1 :1') j

Force

syLbol:
value :

Ikauth

syys.')ol :

INT(1.s:ATION

(marked before_
the sy 11 :11) lc)

Direction

syni) ol :
value :

Height

* symbol :
value :

PROS001C A".0 is.;01",\1'ION

(S = sy 1) e)

weal; )'.?Cdiur Strong
If

(mina 11;c d)
0 1 2

short me di u long

0 l 2

static falling rising rise-fall fall -rise 3 changes

I 1
'SS S
/ / S "S /vs

0 1 2 3 4 !;

extra 1 ow low mid -low slid-high hi gh extra hi gh

I I

S S i S
I I

I

S S S

0 1 2 3 4 5

*Direction sy nb 01 s ( "") are written below the line (0) ,

through the line ) , on the line I (2) , under the line (3) , through

top 1 ne--4-(4) , on top of top line --(5).
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b) Al lonhon i c hI t nca

As one appr,:, es the physictl basi s of htirccn

our pnssibi lilies of accurate measurement inevc!af;e. If the above typo of

vectorial me asurer.,nt i5 applied to di ffe:rent pnech sounds , these physi

variables can be gi yen scale valu_s correspwn.li ng to di ffcre.n ces that can

be seen as well as heard. They ca be seen di real), or inP.i rect y with the

aid of such photographic tc chniqus as paint og) aply and ciner..: di °logy

S: ace any s :mid can be dc:- cribed by the action of the

organs whi proco it , the extent of such action can be given a value on a

scale. With six s cal (-,,s correspc,n.ling to the yeti en of the speech organ:.

all re levant speech sounds can bc.: described (sey hi ruic

Each sound in each 1 anguLgc. can therefore be 17:-asured

according to ] (its point of a rti culati on) , 31 ( the degree to which the

organ affected is closed or coast cted ) , Ill (ti rating of action of the two or

more organs invol ved in producti on of the sounc) , IV (shaping of other organs

involved in the producti on of the sound) , V (the direction of the flow of ai:

through the mouth or nose by the action of the velum) and VT (the a cti on of the

vocal cords) . To oath of these variables scale values can be given (See

Tab le 7 ),

To measure the distance in the phonetic code of tico

languages , juxtapose all their plioneroes and, us ing the scale, ix, asure the

degree of di fference in their distinctive features. For :

English /a / is : I (fronted = 4) , II (mid-open to low w 6.5) ,

416.5131010111 III (continuous = 3) , IV(non-constri ctive = 0) ,

V(oral = 0) and VI (voiced = 1)
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Values

Scales

III

I

IV

V

VI

iAn 1.1: 7

VECI'Olt1 AT, VALUES OF

0

bi I bi al

closure

no eon -
s t ricti on

)0 co- arti -
col at ion

closed
velum

VO 1 c
(off- g) ide)

Open
VC

vi brat i n,r;
vocal
colds

2

al)io dent al

3

i 1C1d!)ltUlnit

fri et I on serdivo),:e I

rtoi!,.nt Try

a f fri cat ion

vocal cords
open

___

coat j n Z:4211`.7

apical/
front

hi

en gt -

5

Cif ral

c 1 on e d

6 I 7

bo.;:k

Y-

glottal

67
65.



Fiivirf.. I

SC:W.:M:117.0 \1 Ii OF PliONE'A. ORS

(38



French /a/ is :

4 17 10 10 11

(fronted = 4) , 11(1,)w = 7) , (continuous = 3)

con:.t.rict! ve = 0) , V(ora 1 - 0) , Vi (voiced = 1) .

Juxtaposing the ccujarable values and subtracting in natural nu,nbors gives

the vectorial distances bet,t2en the two sour ds thus :

I II Ill 1V V VI

E, / a) / : 4 6.5 3 0 0 l

F. / a / : 4 7 3 0 0 1

D i"a..,. - a/ = 0 4 .5 4 0 + 0 + 0 .:. 0 = .5

The vectorial distance between the two 'scnulds is therefor; .5 .

When r.11 the sound features of one languap iavo thus boon juxtaposed with

those of another, the result is a reference gable to vectorial distances in

the phonetic codes. Ely way of e unT le , we have elaborated such a table to

rn as ore the vectorial distances between the sounds of F-0;lish and those of

Frer ch (See 1;:b le 8

TABLE 8

ENGI,T.S11-FRENCII fl ONErE FIST,\NCFS

8.1 English /c. - in/ - French / a - o/

8.2 English - in/ - French / - 3/

8.3 English in - d '3/ - French /a - 0/

8.4 English in - d3/ - French /3' -3/

4 69
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Since there is iarely a oneto-one correspondence bott,..cen

the phonemes of different languk;es, a phonem,.; in Language A nay have to be

compared with two or more phonem.s of Language N. For exu.rple, the Spanish

07 may be compared with the English /b/, /v/, aid /w/. In comparing t\,.o

grammatical or lexical forms the indivi dual phoneos may differ according

to position or adjacent sound, as do the two /d/s in the Spanish word /dodo/.

Neither graphic nor orthogniphi c representation of the forn.al

elements of two Languages gives a coloplete pictum2 of the degree of similarity

between two for;:,. A phoneme to phoneme comparison of i nt er faced equi valents

however, Deasuring di fferences in di stinctive :Features reveals similarities in

form that may seem quite di fferent to the eye. Whether the letter c, for

example, is compared to h, q, or g,- or any other letter, it is always indicated

as a difference. The similarities of words written in different orthographic

systems can he reduced by transcribing the words into graphic representations

of the phonemes so that differences in spelling do not hide similarities in

word-form. For example, compare the following:

E. c a t s 13./kats/

G. Kat zen G. /kaisen/

E. quarter E./kwartar/

S. cuarto S, / k w r t o /

The choice of transcription will depend on whether it is the distance in the forms

of the language as forms, that is measured, or whether such communication

variables as homographs and homophones are accounted for. If distance between

spoken forms is measured, a transcription of the phonemes may not be sufficient,

since it does not reveal similarities in such audible features as voicing,

point and manner of articulation, so that the similarities in such pairs as

/p,b/, /t,d/, and /k,g/ are not taken into account. In order to do so,
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cot:larise, based on distinctive fca;Ame, differonees can be 11,4ed. To

illustrate the rJrue pc3sibLl.ltie tc7:e one of the above eyamples of the

English/Spanish cognates cotte:fr/alr,ec'cr:

Othographi c

cot t on

algo don

1+1+240+1+2+0+0

7/13 = .54

nologi cal

koton

algodon

1+1+24-0+2+240

k o t o n

algodon
10 +10 +1 +0 +311.541.5

D 8/12 - .67 1) = 24/120 - .20

After having taken the syncl)ic distance cad accounting for the difference Ln

stress, u-,e of distinctive foaturc., of allophonic comparisons make the two

words sound much closer than they would if measured from their orthographic or

phonological forms. Note that on the s;me se0e of a maximum distinctive

difference of 20 between any two sounds of English and Spanish, the distance

between the /k/ or English and the /g/ of Spanish is twenty times less in

distinctive features than it is in simple graphic representation., where the

phonemes are regarded as being entirely different.

Such vectorial tables of distinctive feature differences can

be used not only in measuring the difference between the formal elements of

the codes, but also in calculating the distances between equivalent stretches

of discourse.

Differences or identities in codes do not, as we have seen,

necessarily produce corresponding differences in their equivalent messages.

The full extent of differences between languages can be seen by measuring how

they differ in performance, that is, by observing the codes in action. In

other words, measures for distance in discourse must be obtained.

73.
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3. 3 Li 1.l I i 1 ( Cl 11:terc,..?;11

!' roTene,:s in col-.:s nrs.:-: no t:M.tr it,1 t2 01- corre:Tonding ffo.y.:nce:, in

the moss alas they pi ()duce.

The 2 a: ,ons arc that the distribution of si I ari ties and di fferences

produced bd even the Lost uF,ti ve juxtaposition of two codes will not

necessa ly be. id,nt3cal to those in two equivalent texts. Examine the follew-

ing and con are the slid 1 arid es within the fi st set (Set I) of equivalent

sentences as against those within the second !.et (Set II) :

I II

E. flow cons the old 211:A who is
blind; give him your' hand.

C. life?' I;o:lint der alto Mann der

Ul.i+ld tat ; ih.3 die 14:nd.

E. Vol ci 3c.! vi c i i l and qui est

aVe ; dun.ae -lUi to main.

t. pormcuient committee of the
levernmc»t is responsible for
changes in the Constitution.

G. hin stPadiger Pe gi eiT1111 gs auss elm; s

itt NI' di c An de rtrigcn des

St a at s gruudgese t zes vorantssortl i ch.

F. tk. comite permanent chi gouverno-

rent est responsnble dos chane-
m:nts dans la Constitution.

It is obvious at a glance that in one C35 C (I) , the English text is mizzli

closer to the German than it is to the French, whereas in the second case (II) ,

the converse is true, the English text being. closer to the French.

Two languagas may have a n,!iber of such similarities at one level and

not at another. There nay be similarities in the vocabulary but not in the

grammar; similarities in the grammar but not in the vocabulary; similarities

in certain features of pronunciaCon but noc in others. For exauple, in most

respects, French and Hungarian are quite different; but in certain features

of pronunciation - phonemes (rounded front vowels) and prosodemes (syllabic

equality) they have much in common. Likewise, English and Chinese are described

as being highly different languages, yet in some respects English nay be more

similar to C.hinese than it is to German. According to soundings made by

16
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Jesporsen, it weld 5ec,J1 01:-)t the 1,lniity of wcTd-order (SVO) in .%),Ierfi

English prose .40Ak1 vouhly 1.7tween alr,o!t dOO and 9'/%, ;!5 corp;11-cd

ljth Chiese, which is close to 100.. Contrast this to ft.imItni Where the

regularity js brirely abovr.,

For practical purpees, the si)Alarity of two languages will he seen

in the messages or texts which the longvages produce. Since students of

langune learning and bilinguAism are faced w h specific cases, it is

iNTortant to di:;cowr techniques for doaling with them. One way is to

analyse and m.:,a:;urc not only the differences between the ceflos, but also the

distances between the r..1,::ssages or sooples of discourse which the codes geaer-

ate within cmpnrzible contexts.

In order to be covorable, two texts 'lust be equivalent_ A greeting is

comparable to a grecting and not with scmothing else. Any two stretches of

Speech which convey the saw. 17ssage - a seqwnco of sentences, a phrase, a

word, or a morpheDa - can be juxtapos,;d to an equivalent in the other Jargtage.

One Can even imgine two languages as two equivalent, endless and interfacing

texts.

The operations necessary for bringing about this equivalence are functions

of the degree of difference - the distance - between the two languages, and

can therefore be used as a maasuie of this distance. These operations range

from the simple use of homonyms (homophones and homographs), which are the

same in both languages, to complex changes in structure and level.

It is therefore possible to establish a scale which would reflect this

difference. If we postulate equivalence in meaning we measure differences in

form and function. We can start either from the orthographic form or from

phonetical ly transcribed samples of speech. For purposes of consistency

and simplicity, we shall start with the orthographic texts.

75.
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7. equivolence ni two such into-ff.-A.-ins te.:.xts

Within each iangzl,go, there is a difference rust Ile staid tad

what Tiny be said. In s ono long' Les there n.a be only of cypressin

a given mssai;e; in others, there may be mEiny nays of t,tterins the ecIllivc:lent

mess:. ;e. In one lanr.go there may be more freedom than in the other. And

difference in degree of freedom is itself a nroas.:re of the distzace

between l[inguagzs. This degree of freedom is ,-;reatly -restricted once the

st.Tek'1) o5 discourse has to fu..-letion in a conzcxt of situation (Se S.2 above )

To be able tc co)are any tee equivalent stretches of speech], hcr,:ever,

and treasure the di fference betwec a them, one must firer know the features in

which one text can di ffer from another.

In measur!ng the di fference between two Ian ;i_lages in semantically equi v.:l-

ent texts, one can either begin by analysing and classifying their differences,

giving values to each type, that is, by taxonomic .eon ; anent, or eie can

arrive at a single TOO aS UTE.' of the texts as they appear face to face, that is,

by integral. pleas urement

In the fivsi: case, taxonomic measurement, one may have to ",o beyond what

mots the eye aid relate the text to the code which preduced it; in the

second case, one measures only what is overtly expressed and is directly ob-

servable. Let us begin by analysing the first case, the taxonomic distance

in discourse.
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T! XONO:.:i C DISTPv.CES IN DT

4 . 1 Di s ons o Difference

4. 1. 1 A Typo lovy of Dim...msional Differences

4.1.2 An Algebra of Di iwnsi onal Differences

4.1.2.1 Notation of III eralcchy
4.1.2.2 Notation of Ord:
4.1.2.3 Notation of 1 !.-t ,;t11
4.1.2.4 Notation of 1),:pth

4 . 1.2.E Notation of Elercnts
4.1.2.6 Not ati on of Rel ai i on
4.1.2.7 Notation of Sot

4.1.3 Differential Analysis

4. l .3.1 Nti6or of Dirv2n s on s
14.1.3.2 Ccn,iponents of DifferenceFI

1

1

4.2 Degrees of Difference

4.2.1 Conversion of Hierarchy

4.2.2 Conversion of Order

4.2.3 Conversion of length

4.2.4 Conversion of Depth

4.2.5 Conversion of Elements

4.2.6 Conversion of Relation

4.2.7 Conversion of Set

4.2.8 Multidimensional Conversion Dist ance
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4. TAXONWit C DISTANC.:::S IN PISCOLIM

Equivalent stretches of speech can differ in several ways, since all

languages have varioin resits of expression, such its i 1C:on ati on , vocabul ary

and word-order. Within each of these areas or dimensions there are great

differences between laaguag,:s both in typo and in degree. In taxenomic

measurement, di fferences of type w th7a Ci-sc dimensi um; of interlingua 1 dif-

ference must precede the measurement of the degrees of ,lifference.

In order to find moz..suies for different types of di ff, fence, it is first

cessaiy to determine what these types are. One must begin by asking a basic

question: How can two languages differ in the texts they produce? The dirrni-

sions of difference must be determined before the degree of difference.

4.1 Dimensions of Di fie rence

To examine the dimensions of intorlingual difference in di:A-ow-se,

the di fferent types will first be isolated and an efficient way developed of

referring to them. In other words, before one can engage in any sort of

taxonomic measurement, both a 'typology and an algebra of language difference.,

are required.

4. 1. 1 A Typology of Di Tensional Differences

Um can languages differ in form? They should be able to

differ in the dimensions common to all languages. That are these di pen-

sions? It seems evident, as we have seen, that all languages, by their very

nature must have some sort of elements (sounds, words, sentences) some of which

are more inclusive than others, thu, f )rming a hierarchy of inclusion. These

elements must appear in sea: order in speech, one -,,:Fore the other. These

sequences of elements 'mist necessarily have length, sm.: being longer than

others. The elements, belonging as they do to classes, must also have depth,

some permitting more substitutions than others. These elements are conposed

80 78.



of units which are visually or acoustically perceptible, as being identical

or equivalent. Some of these elements are botnd to have relations with other

elements. And finally, all elements belong to sets,the mem)ers of which have

similar functions.

Two equivalent language texts may differ in any or all of

these dJ.rmensions. They may differ in the number of echelons in their hier-

archies, as might be the case between a highly agglutinative language like

Eskimo and a highly analytical one like English. They may differ in the re-

quired Ind optional order of their 0101:Knits, ftncti oning as units

structure, as i.n thr_! case of word order in French, German, English and Latin.

They differ in their length, as measured b> the number of elements in the

correspending uni.es, as would be evident from z. comparison of Hungarian and

thinese words. Some elements, however, may not even have an equivalent: in the

other language; others may be left unstated in discourse, so that their length

is zero. Others may have an equivalent with semcthing added, as when a verb

in one language is equivalent to a verb and a ihrase in the other. In some

cases, counterpart, belonging to a different rank in the hierarchy - as

when a pronoun in one language has to be rendered by a group of words in the

other language - entails by that very fact a diffennce in length. Equivalent

texts ma, also differ in their depth as measured by the nurrirer of alternative

units wl,ich can replace each unit in the utterance; the pronominal limits of

Japanese, or Bengali give more alternatives than do Dutch or English. D?pth

is a measure of what may be considered as equivalent. Most obviously, languages

w;:fer in the configurations of the elements themselves - the shape of their

morphemes (words and word-endings); yet language contact and genetic relationship

are the causes of many identities and similarities which tend to reduce this

sort of distance between languages - identities (h. mop.' 1is bat is n
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in English and French) and at:6Am), simi Jar; ties (homophones like /haus/ in

English and German) . Equivalent texts Of. two languages nay also di ffer in

the number of specified relations between the units, some languages, like German,

requiring changes such as the form of the artit,e and the adjective to agree

with that of the noun; other languages, 3i1ce English requiring no such formal

relations. Finally the two languages may differ in how they organi C; their

elements into such districtive sets as fora-classes, as when something expressed

by a veil) in French must afpoar as an adjective in English. The formal organiza-

tion of different languages, therefore, may differ in any or all of seven

dimensions - hierarchy (ii) , order (0) , length (L) , depth (ri) , element equival-

ence (E) , relationships (R) , and set membership (S) .

The first taxononi c operation is est ab ng which part or

parts of two semantically equivalent stretches of discourse are equivalent in

meaning. This can he done by intrfacing the texts and segmenting them into

equivalent units. For example:

F. 11

E. lie

so lava

washes;

lo mat in . /

in the morning.

When two equivalent texts have teen so segmented so that trine equivalent traits

are conparable, each pair of such units can be examined for the above types of

di fferences.

Equivalent units in some pairs of languages will be found to

differ in only one dimension; in some pairs they may differ in two, others

in three, in four, or in all seven dimensions. For example, the English and

Gelman personal pronouns, although they have the same number (depth), differ

in their required relationship, whereas in English and French they differ in

both depth and relation; in one case we have a one dimensional difference,

in the other, a two dimensional one. For each feature of any pair of

so.
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languages being thus compared or conirasted, there ore roily possibilities,

-ranging from a single difference in h:erarchy (r) to seven simultaneous dif-

ferences (HOLDERS) (See Table 9 ),

Below are example: of differences in one, two, thice, four,

five, six, and all of the seven dimension; aild also examples of a nuber of

selected cothinations of these components. So as to be able to idonti fy

behind the particular words and word grew, the type of arrangements and

relationships involved, S01103 way of noting essential differences has to be

worked cn't. For differences within each of the climmsions are not all of the

same type or extent. In order to deal with ther in specific cases, some sort

of simple but adequate notation has to be developed - indeed a sort of algebra,

in the sense of EL generalized systematic use of syrbols to express and analyse

the relations rip between concepts.

4.1.2 An Algebra of Dimensional Di fferences

In devising a simple notation for the analysis of language

differences in etch of the above dimensions, it is important to keep in mind

the existence of syrbols already in use in both linguistics and mathematics,

while attempting to solve conflicts with the maximum of sirrplicity and elegance.

This can be done with the help of a simple mod:.1 of two different but equivalent

texts (See Figure 2).

If the two languages are syrbolized as Language A and Language X,

the units of their texts as ABC and XYZ, respectively, the cornAituent elements

of each of these units can be /abc/ and /xyz /, so that Unit A is equivalent (--<>)

to Unit X, B to Y, and C to Z (See Table 10 ),

With this basic notation we an.) able to express differences in

hierarchy, order, length, depth, element equivalents or identity, relationship,

and set menbership of two equivalent texts can be expressed with supplementary

notation of variables peculiar to certain dimensions.

81.
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Figure 2

DI FFEPENT I AL MODii

xJ
/
XJ

I C. cl
(c)

)

1?!'
(0./

Algebraic model of equivalent texts in 'Languages A and X, showing

hierarchy (Aa), order (ABC), length (1-2-3), depth (an), elements (a,b,c),

relations -Z.A,11.- and set membership ik,X) .

Example: A

une

a
X

B

gran de

big
Y

C

table

table

85

Equi valence (...-1;-) :

A = C 1 . . X, B=Y , C == Z.

Congruence (a5 ) :

A Z5 X , B Y , C Z.

Identity ( m ):
C = Z

Difference ( )

(ABC) -,-(XYZ) = AZ X) + B h Y)
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TABU 10

SIGNS AND SYNBOIS FOR TAXONM1C F:7ASURINT

RANKS UNITS CATEGORI LS GROUPINGS

AD sentence A X N nominal n proil OU71 (a ,a) constituents

A: clause )3 Y V verbal v aux. verb

A; phrase C Z D adjectival d determiner ..-::: a ,b.:-- re 1 at i on s

A, group A adverbial a str. adverb

A. word
E LUENTS

a x

c conjunction p preposition
cl.,q sets

-A rorphew
b y RE La I ONS

A prosodenle

c z Equivalence =a= I a ,b1 non-sets
Al phoneme

Congruence 17,.,..!

A) allophone
Identity .,....-:__

Equality

Difference ..-.._,
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4. 1.2.1 Not ati on of Ili erarchy

If hierarchy is further symbolized by quasi-conven-

tional sub - scripts, a limited number of makings is capable of describing an;

equivalence or difference. in rank, from sentence to allophone. These are:

sentence (Ae) , clause (A:) , phrase (A;) , word group (A,) , word (A.) , morpheme

(-A), prosodeme (7i), phoneme (/A/) , and allophone (CA] ).

For example, in the following equivalent texts, one

segment, a French phrase (A;), n'importe qol, is equivalent in meaning to an

English falling-rising (`1) intoaation pattern (R):

F. 1 Is n' invitent pas n'iporte /

E. They don' t invite "anybody.
A,

4.1.2.2 Notation of Order

If A is equivaleht in meaning to X, B to Y, and C to Z,

identity or difference in order can be indicated simply by the sequence of the

letters. For example, the French' word rponci' (A.) is equivalent to the English

word answers (X.) and F. toujours (B.) to E. always (Y.) in the following

sentences:
F. Il reyond toujours /

E. lie always answers

A.B. g's.= Y.X.

4.1.2.3 Notation of Length

Length is indicated simply by the number of units.

To avoid confusion with differences in hierarchy, however, it is useful to

stay within the boundaries of the rank being n ;ed, since the higher the rank,

the longer the sequence of units is likely to be. But not necessarily: Thanks

can be just as much a sentence as I thank you 'V C TY much. In the following

example, a French verb comprising of a single wf,rd is expressed in English in

two words:

s; 85.



F. Cherchc.r /
A. X.Y.

E. look for.

Length can also be indicated by nmbering each component. (Sce. below.)

4.1.2.4 Notation of Depth

depth can be considered as the MUT:JOY of altecnati ve

equivalents which the code permits - not only the number of different vocabu-

lary equivalents, but also the author of phrase, clause, and sentence equival-

ents; in sun,the nuMber of different ways of establishing an equivalent text.

In the example below, the French word Incur can be rendered in two ways in

English, by g1 ow or gleam:

F. Lueur / X.

A.

E. Glow Y.

Gleam

Depth may also be indicated by noting the numb,3r of alternati N'es as an index

in supers:cript. This is especially useful in measuring degrees of differences.

A. = X2.

4.1.2.5 Notation of Elements

In noting the similarities and differences of the

constituent elements of two equivalent texts, a lower-case letter can be used

for the unit or segment being analysed - (a) for A, (x) for X. For example,

in the French ord group (A,) pauvres parents, the first word pauvres can be

noted as the first constituent (a1) and the second word, parents as the second

constituent (a2), numbering from left to right. Comparison is also done from

left to right, so that if on the right side of the equation an element appears

which is identical to its equivalent on the left side it can be so indicated,

as is the orthographic identity of the word parents in both texts:

F. pauvres parents / X.B.

Or
F. poor parents A(aia2) X(xia2)

86.
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4.1.2.6 Notation of Po 1 ati cns

Any relationship that rio(',..3 indi eating can be exrressed

between the conventional relationship brackets < >. But only significant

differences need be marked. For exarople:

F. grande maison /
< A. G.} X. Y.

E. big house.

Many types of concord and goverment can thus be stated with varying degrees

of refinement.

4.1.2.7 Notation of Set

If two units or elements are not members of the same

or equivalent set. (form-classes, parts of -spee;:h, gravratical category-, phrase

type, etc.) this can be shown by the conventional set-builder brace / .

To indicate that they belong to different sets, the type of er,te2.ory ray be

indexed, (e.g.N for nominal, V for verbal)

or invert the braces : for example, F. Attention/E. Look out.

}A.t

4.1.3 Differential Analysis

An equivalent pair may differ in only one dimension, cwo

dimensions, three and more dimensions. The conplexity of the conversion differ-

ence may be reflected in the comlexity of the formula.

The above notation is sufficient to indicate differences in

any combination of dimensions; as the following exa:tples indicated, this can

be done both for the description of the number of differing dimensions and for the

inclusion of various dimensional components.

4.1.3.1 Number of dimensions

1-D Differences

A.
H (A/X) :

I'. effectivenent je suis adulte.

E. Yes, T 'am an adult.

effectiverert /
89
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.2-D Differences

F. Ce fut lc plus grand 0m Pon pit jpmais vu/

E. It was the largest ever seen.

A ((a1a2a3a4a5): qua Pon pit jamais / ever

vu seen Y(y)

11E (A/X) : A ,:a a2 3a4a5) : B(b). X(x) . Y(y),

3-I) Differences

A (a), G. Ditto. (re:-.turing) / E. Pave a seat X (xix2x3).

B (b), Danke. / Thunks Y (y).

C (c),. Ditto / (nil)

HEL (A/X) : Iqb), C (c),, X (x1x2x3),, Y(y)

Differow'es

B<1)

C (c).

F. Son fr:re. a le nez long./

E. His brother haz a long, protrud:ng nose.

le

nez

long

a

nose

long, Z (c)
,r;otrucling, Z (z)

DOSE (A/X) : A 1,qt, BOO C(c) X {x
Z(c).

.} Y(y)
ct2Z(z)

or:

3i
B<>. C [X.1 Zz ((z1 Y.

90
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Difi.2r,nces

F. Ir. chicn ctz!it en train (l'oillever avec In lanr,uc.,
du chocolat qui_ se troovbit sur sa

E. The don was 11.clinn chocolate off his face.

A; c'tait en train de / was ....-ing X (x.-y)

B(b;)(c,)/b:
v

d'enlever avec la lant;ue
qui se trouvait sur

/
/ lick ... off Y (Y3z.. >la.

C, du chocolat / chocolate Z.

MOWS (AIX): A; B(b;)c, .1)q X (x.-y) Y(y.)z

6-D IA ffercnees

F. al dit lc roi Abdul est lonumentprti./

E. Kinp, Abdul has alledgeily left 1(ng ago.

A: Oa dit quo al ledgedly X.

B (bii2b3), lc roi Abdul King Abdul Y(y b3

C (c1) ; est longement/ left long ago ;

A parti

or

C(c1), .c2z2 b1).

Or

C c1 c2 c3 1311.

!IDLERS (A /X) : A:B (bib2b3) ,Cci

7-D Differences

Z Zi. z2, co

c2 c <ell) ; X. Y (y b3) , Z zqz2c2,

F. Le professcur Martin aurait etc conl,edie sans cjremonic...

E. It seen that Professor Martin has teen summarily fired
(let off).

A(n1a2a3) Le professcur Martin / Professor Martin X (x a3)

B -ai t / it seems that Y:
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C(cr c2 <c.3;1> nu).- 61.: -0 i / hns Z :4)
fir (:!et of

HOLDITS (Ai : A (a1a2a3) C (ci Y; Z(z, z2)
)6 1

4.1. 3. 2 Colnlork.ilts of Di ft :1",":11ces

In each of these grou:ds (1-7 diiInsicns) which have

just boon eye.mpli Pied, the actual corTonent.,:, rciy be quite different.

For e xanp le , a LI, di inensi °nal di 37 fo rc.n cc may be of hi( order (HO),

length and relations (LK) or any of the other 1? corim.tions of twu-dfr,nsicnal

colir,)onents (Soo, 'nib le 9.) Here are a few exanp )es of such co0i nations :

F. Mayonnaisri J.thaycno:u F. (s) J. (ss)

0 11.A. F. credit social / social edit

SE A. F. Le ve z rain./ F. Li ft your
c.12

11F. A; --rr- No F. Un vrri sauvage/ E. lie's a barbarian.

Ir; terr.m: / F. It
11:0 N.Y. F. II se 1.11d chez-Lli E. He drives how..

LES N. F. II faut le frap_pcy a r,nd,, coups.] E. You've got
to thurc) it.

DES
0

IA
F. Il se reedit fiei orrtrqleux surrene:red

proudly.

RE1, A,F.',. -.4.:--- X,Y.Z...z,'.:,: F. 11 nljtait pas Tret ,n' est-, E. He wasn't ready,
/

____cep as ? w asiTe7:----

LEGS ,',1 BI =:-_,= /..Y. ,X..)
.1 )0

v

F. P :cyyt,7_(11u-1 nas....1ouri 1 lez.icalier./
,or: B. Fcplo)1n11T1 the st..7:i-s.

A, ..1.3;1 1 Y.
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4.2 Degrees of Di fference

Di fferences between tan sieges are nt only ratters of type; they are

also ratters of degree. Differences in length, for example, vary according to

the author of units by which one stretch of speeeh in one language ey.ceeds its

equivalent in the other language.

In problems of m:..asurene.nt, nu;bers as well as symbols are needed.

These car. be incorporated as indices of constitumt elements - (aia2a3n4an).

Using the simple procedures of ordinary algebra, both positive and negative numbers

can be include 1, each side of the equation standing for a stretch of discourse

in one (); the lanpage,;: (A = A) and(A - A = 0) .

Either the conversi on distance or the ffe rent i al distance between

two equivalent st:retches of speech can thus be m)asured. Iri measuring the

conversion distnn re, it is essential to begin by establishing exactly what is

being converted into id at, since the operation in one direction may be more com-

plex that it would be in the other. One might imagine that the point of departure,

or source language (S) would be on the loft of tl e equation, and the point of

arrival, or target language (T) would be on the right. But such is not the ease,

since the difference must represent the limber additional distinctions to be

made by the speaker of the source l :nguage in orcer to equal those of the target

language. The formula for it a ring the t axon ori c conversion distance in dis-

course must therefore be: D(S71") = ET} } Tc Si rrpli fy the computation,

while increasing the range of possible sequences, one set of letter:; is suffi-

cient beginning with the first letter of the alphabec.

- T (A ) - S (A.) = A. - A. = 0

Thus, !, light moll fi cation in the notation, degrees of di .ffer-

once betsxen two equivalent texts can he measured in each of seven divan = ,ns

The texts must. first be processed to determine wl ich segments are equivalent.
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is an e:::11:1)1c-t of the prcK,2dure :

1. PAernine direction of the conversion, 'hat is, will eh is

the t argot 1 anguage (T) and whi cii i s the source an gunge (5) .

Wri to target text before (le ft or above) source text ;right

or below) .

2. Segment texts for semantic equivalence:

F. On dit/ qd' / il/ est parti/ . S segnnnts

E. IIe/ has/ al ledge dly/ left. = S segments

total segrtr.,n%s 10

3. Label scpeents in target 1 angua,e sequ,Ni: ally (ABC..) fro:A

loft to right.

A 13 C

On dit qt:'/ ii / est parti /

4. Give s am: label to corresponding s egncnt in the source

Iangiage.
Ile / has / al leclgedly / left. /

A

S Establish basic equation : ABC BCAC

6. Work out conversi on equation as indicated below.

7. Express results as powers of oath dimension of difference ;

nnnunnn
1 1 OLDERS

In this way, conv:rsion distances can be separately calculated for di f-

ferences in hierarchy, order, length , element equi valence, relations and set

menbership. Or, expressed as a formula:

ii(S7 = 11(T -S) 0(T-S) h(T-S) 1)(T-S) E(T-S) R(T-S) S (T-S)

4. 2. I Conve rf rioran liv : Ii (T-S)

If any element in a sentence: must change its hierarchi cal rank

9 92.



so as to be made equivalent to an elemnt in another L-TIVIg::`, the number of

ranks or stops it has to travel up or down the hierarchical 1.10.1er may he used

as a noasure of the conversion distance in hiera..chy. The narr.rical values

attributable to ea :h rank or rung of the ladder must have some relation to its

degree of inclusiveness. The highest 111!i her is therefore attributed to the

highest yank, the text, or for convenience, the s(.:ntence (A,,) and the lowest

number to the least inclusive, the allophone or allophonic combination ).

If we operate with Dille ranks, the sentence (A0 ) appears as Rank 9, the

clause (A:) as Rank 8, the phrase (A;) as Rank 7, the group (A,) as Rank G, the

word (A.) as Rank 5, the morpheme (-A) as Rank 4, the presodere (A) as Rank 3,

the phoneme (IA!) as Rank 2, and the allophone or speech sound (IA]) as Rank 1

at the bottom of the ladder. Thr; mater of stops one must travel up (+value)

or down (-value) the ladder to convert a stretch of !-Teech from one languae to

another in this wt..y represents the distance in hierarchical conversion.

For example, to make the intonation pattern of s'anytime in the

source language (S) , egnivalent to a stretch of speech in the t argot language

(T) , i.e. 'a toute hcurl, we calculate how many

from the source, that is, '1' -S. Compare

Target Lg. (T)

9 A

8 A:

Je ne suis pas litre a toute Ileum 7 A;

6 A,

S A.

aA

3 A

2 /A/

rungs higher is the target

source Lg. (S)

A 9

A: 8

A; 7

A, 6

A. 5

-A 4

A 3 I'm not free /inytire.=A; - A

/A/ 2

1 A A 1

II (T - S) A ; - A = 7A - 3A 4

95
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Ry piefixing the coriespontling to 03'.:11 strettli of speech i,eing

m?osured, iae c;1.1 :3.1:ply subtract one from the o;.hcr; as in the above oxzliTle.

4.2.2. Conversion of Order: (T-S)

] F the order of a stretch of speech i.n ono lcinguao must be

chanLed to t eon with its equivalent in another language, the

extol-I.:: of 3uch a elv!nr,e m:iy he used as a measure. of the conversion distA:nce to

be t.r.i.velled, 'The c xtent of the conversion cm Ue measured by the nuther of

chances in po:;itic)n that have to be ride, and the difference in the posiii.on

that equi valents may have in each sequence, di ffornces nay be qt, nnti-

Lied simply by ealculatJlq, the nurber aid rants of position suit dies neeclod to mike

equil%dents congruef.t. Ni],i1)ei. the constituent elements in each sequence after

interfacing 1116 r For example, F. observation unique / E. uniet:?

observation, would i c '`,1112- 112A3 Difference nur;t of course., cippear in

numbc.r..,, since fteler, 1vifil; 0Xclu,iwiv di. ffel:OntiZti , does not involve

questions of more or 1 'Is. If the me. asuremont is in conversion rather than

A 1E12
di fferential di: iznce, the results can be divided by two. So that, A

2 1

1+ 1 12
The difference may b..; that of a single item removed from the position of the

cluivalent one, as the adjective in the above example comes before the noun in

one lEni,uage and after it in the other. Or the distance between the items may

encore ass most of the word:, in the sentence. Cmpare:

G. Er hatte die l'estung allein g,ogen einer Angri ff verteidigt. /

I:. He had defended the fortress alone against an attack.

Seponting one text according to the equivalents of the other

and by subtracting the order nurber of the equivalents, gives the following:

94.
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1 2 3 4 5 6 7 8 9

A: lir hattc die Festung allein gegen C.ner Angriff verteidigt.

X: lle had the fortress alma agaim;t an attach defended.

1 2

0 + 0

4.2. 3

4 5

+ 1 + I +

Conversi on of Lc

6

1

7

+ 1

L

8

+ 1,

S)

9

1 +

3

6 = 22

Anyone who has compared a translation with its on may

have been struck by the fact that one of the versions takes core space than

the other, or th el a single word in the source language has been rendered by a

number of words in the target language. Differences in length are met:sured in

terms of immediate constituents, the length of words in syllables, phonemes or

grapitenees - A 0--tb(). - the length of word gron in words - A (a.b.c.), and so

on. This is not the case for differences in hierarchy, sonr. of which also involve

di fferences in length. The difference may be masured for each of the equivalent

segm:lii,.:; by counting the immc di ate constituent ..tnits (ph onem':,s or let tens,

syllables, morphemes, word groups, phrases, cl rinses or sentences) and subtract-

ing one from the

simple way to calculate difference in length is to subtract

the vall..k.'s of the final indices of each eqrivalent segment. For example, to

convert (F. E.) French 10 viellard to English the old man, requires one extra word.

L (E.-F.) = A (a1a2a3), - A (aln2), a3 - a2 = 3 - 2 = 1.

Converting in the opposite direction: L (F. - E.) = A (aia2),- A (aia2a3),

= 2 - 3 = - 1, or one word less.

Differences in length may be contiguous

or non- coat i pops It is therefore necessary to interface both

texts for optimal equivalence in order to be able to measure with accuracy any

difference in length (Sec below ) Compare, for exaiple, the Englisb (the post)

with the French ec,oivalcnt (1e5 postes) and with the Japanese (posutu).

9 7
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F. postcs 6

E. post = 4

2

L (F.- E.).= 2

3. posutu = 6

E. post =4
2

L (J.- E.).= 2

Differences in order, already measured by a previous formula,

will, in this way, not be coc fused with differences in length.

In analysing two equivalent segments, however, there is always

the possibility of confusion between length and hierarchy. Examine the second

word in the Hungarian sentence: ''1n hotelbm vagyok, nom rokonaimnal." (1'm

in a hotel, not with My relatives.) Even if another word like "szillled(Pn"

were used in this type of sentence:, it would still be a single word. In the

German equivalent, however, it could be two worls (im Hotel), and in ''lynch,

three words (dans In note]). Collpare:

H.

C.

F.

E.

hotelban

in []ote 1

dans can liF)te 1

in a hotel

Therefore, one night imagine that:

= 1 (E. - II. ) = 3 - 1 r- 2

=2 (E.. - G.) r 3 - 2 = 1

= 3 (E. - F.) = 3 - 3 = 0

= 3

L (E. - II.) ; :1 2 L (E. - G.); = 1 L (E. - F.); = 0

There is something fundawntally dif;erent, however, between

the structure of Hungarian on the one hand and that of German, French and English

on the other. The difference of the equivalence is clearly of another dimension -

that of hierarchy. For the Hungarian equivalent is oxpressed within the word-

structure of the language. One can either he satisn..7a with this distinction and

exress the difference as: II (E. - . ) = 7A - SA = ?. Or the difference in
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length con also be marked: (I, (E. - 11.) = A (a 1a2a , - A (al) a3 - al = 2.

Since indices of constituents renur,-.1)ered sequentially

(aia2a3) for each 1 gu go do not permit one to distinguish between the consti-

tuents of one I 'inguake and those of the other, the Same number cannot now be used

to represent di fferent constituents . if the sane indices are to be used

for both measurement of length and element eitii.valence., then the sequence of

constituent elemuts of the source language rust those of the target

language (aja2a3) A (0405) . Therefore, tl,e sequences must be interfaced

from left to right, w'.;th a value or' one fore cut constituent (See )1,2.5 below )

4.2.4 Conversion of 1th.: P (T -

Anyone who has attempted to translate a text from one language

into another may have been cobarassed by the nu.;:,ler of ways the saw thing c:n

be expressed in the target language. Scant lt,nguages may be richer than other in

certain types of expressions; they nay, as it were, go deeper into the subject.

The difficulty of measuring differences in depth between two

equivalent stretches of speech is that the alternatives are seldom expressed.

In many cases it is necessary to go beyond the textual evidence Lld measure

alternatives from the code. The mom: al.ternatives , the more powerful the language

is in this area of pression. Indeed, these alternatives can be conceived as

powers to be added and subtracted: the 1:ot al number of the povers in the source

language can be subtracted from the powe.. value of the corresponding segment

in the target. language. This g7.ves a measure of distance in depth. Examine

the folla,,ing:
shine

glen

F. Je l'ai vu briller/ E. I sari it gleam

glitter

sh i rrw-.3r

flare

beal

9D
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Or, D (E. = A.
7 - A. 1

Depth neasurcnt may be applied net only to word cliffercnees

but indeed to cli fferences in any rank of the hierarchy.

Since conversion distance measures only one direction at a tine,

one must avoid concluding that the fact of a target language being able to

express the saie thing in a nunber of ways moans that the source laaguace

only one way of expressing it. In order to find out the difference in the po-

tential of each language, the number of possible ways of saying tLe sz-,T:e thing

in one language would have to be subtracted from, the number of ways of saying it

in the other (Sce 3.1 and 3.2 ),

4.2.5 Conversion of Elements: I.'. - E.)

people learning a foreign language are son,3tines pleantly

surprised to find that a ,:e.rtain word is the Sam:: in form and J-..c.ning as it is

in their mother tongue. A learner of French or higlish, for exarple, recopizes

such written words as page, pipe and nation as familiar. The piesence of such

words which are contextually identical in farm and meaning nay nal.e it easier

to convert comprehension habits from one language to the other, since the con-

version distance is thereby reduced. But how can this conversion distance be

measured? The simplest way would be to subtract the number of identical con-

stituents from the number of different ones, malting sure to consider only the

immediate constituents of the segments being compared. For example:

F. . son hiitel / li. at his hotel =

A (aia2a3), = A (ada5a3)

ala2 a 3

a
3;1 4a5

1+1+ 041+1 = 4

100
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The va ue of an identi. cal word in tie equivalent se 13rQnts ,

however, depends on the length of segments; one in three makes the text more

similar than one in six. Since the segments may not be equal in length, the

number of their identical interfacing elements can be expressed as a proportion

of their combined total. For xamp e :

F. `a la pa.p,0 S X / E. on page six

A (a
1 2
a, a _a .)

5
A (aa

3
a
4

)

a
1
a
2
a
3

ail

a3a
4a 5

1 +1+0+011 = .3

=4

7 E (F. - E.) = 3/7 = .43

Since we are calculating, in terms of iti,mediate constituents,

we take into account only identities at the lave 1 of those constituents, e.g.

a word is either the same or different. In the last analysis, to take all

simil,iritics into account, we must deal in the constituents of constituents, o. g.

the letters, graphemes or phonemes of the word. For example:

F. une longue plonche / E. a long plank

A1B1C1 = A2132C2

Al - A2 = Al (aia2a3) - A2 (04) = 4/4 = 1

B1 - 82 = 81 (bib2b3b4b5b6) - 82 (bib2b3b4) = 2/10 = .20

CI - C2 = C1 (c1c2d3c4c5c6c7)- C2 (cic2c3c4) = 4/12 = .33

So that E (F.- E.) = F. (A18 C1) - E. (A28 C2) =
1 + .20 + .33 - 2.53 =

99.
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4.7.6 Conv,'. On of RelTtions: R - S)

Two Nuivalent. stretches of speech m.,iy be :identical in hit-r-

archy, order, length, and depth of their constituent elements .11c1 yet differ

widely in the number of obli gat ory relations ln-.,te!..'een cleNents . These constraints

may be r,QflS1.1.1sOd by counting their 111.11her in each segment and by sUbtvicting the

totals.
vicux cheval the old horse

French. / English.
viei 1 le mai son the old hol)se

F.(2) E.(0)

In other words, in each of lhe two equivalent 3word stretches

of speech, there are two coast raint s morc, in French than then, are in English.

Or, R (F. - 13.) 2 . With the s notation as above , vol at i ons nay

be indicated thus< > , each being applied to a constraint in the system

(Sec 4.1.12). 1.)..grce of difference is obtained by counting the nuCier of suc'i

nlations on each side of the equation and subtracting the difference. For

example:

F. ces belles chaussurcs / E. these old shoes

A <al - A dal (o5) a(;,-- A<..?>-- A<1>. 1

As with length, relations may be contiguous or non-contiguous; they can there-

fore be computed in the same. fashion (Sec

To obtain more precise wasurenents, the relationships ray be

categorized; for e,zample, number (1), gender (2), case (3), etc. , so that

di fference in type of relation can, i f desired, be taken i to r 'count . Consider

the following: F. Its ont levS, la main./ F. They ill' Ni up their hancls,

- 1

Since F. in and E. their do not belong to the sane sub-set of deteminers, this

too would have to be taken into account (See 4.2.7 ).
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4.2.7 C on vo si of S (1-5)

if an ite:+1 belongs to mie set or e.y-.)ry nominal) in

one language, its equivall;nt in another an gua lay belong tc a different

catego]y. Verbs nay scwetiliKis be equi vz:lent to nnais (e. g. . 1:ent aca):2 /

F. Location dr artos.) and nouns to veins (F. t''Houn, ent: S p. n. /

F. La s6.ance s 'est low` 17 h.). In fact, any item in any lz:lsualo theor-

etically belong to a different c:rtep,o7 or graz;cntleal set who.) trans-Pted into

another language.

ln measuring this of difference, ori: nay either take

into account only the identity or lack of identity in sat or tv to na'asuro the

degree of difference. In the firs case, the con:;tituonts i o not belong

to the same sot as their equivalents nay berar::,:.d by inverLed (non-set) braces.

For example:

E. Carle twice. a day. / F. Gar -2arisr,..2 deux fois jcm'r.

A. -

In the second case, the di ffer,:nees in set moi)ership of

equivalent elements may be measured alci g any app ropri ate seal of di ffe ranee

between whatever sots each language po: es. IoL exanple

E. Ile vas ski-in. / F. U faisait du ski.

1
3

In Frond' and scales nay be so refined as to include differences between

sub-classes of deteminers, or they ca.1 be limited to such gross distinctions as

nouns (N), adjectives (D), adverbs (A) and verbs

(S). Compare: English French

NI N

I'm hungry D2 2 D

A3 3A
V 4 4 V

5 5 S

IA.}
2

1 03

A.3

(v) and other structure words

Val fain.

= 1
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4. 2 . 8 'Ail t Wrin::1 0;1;H' ri,r1 VL 'is, t

Vc.luos can /lc; be ivoi to cach cbtaininp, a

bettor pi 4-tore of the extent aini tlepre. of di ffc-rence between two equivalent

texts. To mal:c cicor how this can be cleae, hey.: are

E. maui ty.c.! / J. ptaT111Vtla

= = L (1-2)

a fey exües

-1

111 F. Ses rachoiros

E. Ills 10(.1.e,(1.

A (ain2) - A (a..;) L(2-1), 11 (3) = L.11 E
3

1. IrotAiney / E. tocItlic
-1 3

A (a2o3) = L(1-2) , E (3) L 11

SI111 1. Flic /

E. It sinistcy

S(3-1), II (3-6), 11(112)
2 1

b
3

S 11

DES I'. Ill se to/turn cor,lniter son irpot. /

E. Ile w-nel:ed his brains stru,wlitu.
. .stya-oinr, to fl -nye out his taxes

A. A.)2 --- D(1-2), 11 (1+2, S(5-3)
L s 3v*1

IFS F. 11 sc: s,.n! it \leo do tout. /

E. All De felt was an .er-ttiness.

A 31"1a24 A

A 14

1.04

D-1E3 s+'

L (+2), ' (4), S(+1) = L +2E4
S-11



110 1.. 1 1 cu t

1-EOS

71 11 X IC1.)C2 CLO S

A(cti). B(1111)2) ,C(c1) A(a1)

L(2-2) 1(2-4) 4 L(1-2) ,

E (12), 0 (4)

- 1;i,a3a4) ,I;()3b41)5b6) ;

1'. Elle cri a au iruLre coDrr..1 u;le. perCne. /

E. She ah-riel,c4.1 1)lue

( (1 1/1b2), A(z;2ar,,a,1); -- A(:5), P, (5)113) b5 ,

L(.1-l), H(9), 0(17] 2) , S(5-2)
123

1,-3E1204

1,4-30o2V3

These taxonomic m;:surei;!ents hay,. the adv:Lo_ai,: of ink.Uc;,,ting u.or only

degree of di f fereleo between Inngu.wS fest ed in their pre,:7Nli on of dis-

course, but also the di i)ensiom in which they di ffe F. They inkli ca to both the

how and the how much. They 11-ive the di sadvant;Iges, however, of o1)11 ging one to

cal cul at as many Ix.> asures as there arc dii c,nsions, en;:h irasuremn;t being

dependent on corr7ct and accurate class i fi cad (n and interdict at i on of the

categories it the languag, being cor.rdared. One must know somthin; about how

the codes have produced the corresponding possages, what other z-Iternatives

are possible, whether ix.,lati ons are compulsory or opti onal , which grammatical

classes are being related, and many other such points. In other words , the

wasuren)2nts Lre asure more than meets the eye.

A direct, objective and - for certain pnrpo:zes - more useful

type of mmisurenent could be obtained by limiting, the di ffe ronces to what i s

imrediately observz1) le. It would also be tu-(- fta for certain pnioscs, inst.(' H.1

of having sewn eosuref: of di fference bctyeen two ecti,ivalent s, to cc:'.

out with a single figure. These objectives way be readied tl-q-cnO the
1.05elaboration of Integra I me s oren:n t s.
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1)I.;!:Cii"..S 1 1)1:

5,0 the Texts

5.0. 1 Orthorarhi c Texts

S.0.2 l'hon et c Texts

5.0.2.1 Sy 1 1 .:131 c ation
5 . 0 . 2 2 11 one rri gmt-rit 1t J(

5.1 St nt:i c

5.11 i'.;odi.c

5.1.2 111fra.-.1 Sc':

5.1.2.1 Sy 115c 11:1i s
5.1.27 I'll ener.? ti:ts

5.2 Ki not lc Neast1rk:I.:..:11t

5.2.1 SlprO-rro:;o1ic Se(lo..-11 c.'s

5.2.2 In fra-Pros odic Scci17ces

5.2.3 Integration n

10.1.
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5. lNliCRAI,

In co.ltra stihet to the ta.,:on(1; c of ea.c!-. di.mensi

di fferco.c...e between two (Nu', volcnt stretches of di scour. e, is the easureTent

of fo) differences between 11;(7 drnlin;; is 1.s. In this second type of

a runn. .1gtext in l gur. is rat cited a corn:spo:O.,

text in another Iron oa::;e so as to sho,s. 1 he extent of di,,,,3rgenca: as a

single 11;;.:--,111.e.

5.0 pro cc s P the fc,.xts

before a;.y or as orenr..nt is however, it is we nal to

proocss the tv:o ioxts in such a way as to avoid errors in analysis and cei.a.

put ati The proccs:',ing involves three main operat i ens - interfacing, segr,,a.

matching, and nur.v.artcal narkinp.

To begin wilt, loth texts are interfaced, one w:-Ider the other. The

interfaced texts are th a studied to find .xpetly what cnircs:)onds to what.

And on this basis 1no is are La- wonted. ga.:nt at 1)y layers of i ate

constituents , as iS the euir,,len practice in tali lingual dos criptive analysis, nay

not alwa)s be the ho, type, since in longer or lex stretches of

discourse, it is 1ii,e1y to prolong the analytical phase of the operation with-

out contributing much to the end product. What is suggested here is a type of

segment ati on 1 equivalence. '[his minimal equivalence rep r-,,,sents the

smallest segusints in each text that can, irrespective of order, be considered

as equivalent.

Each Me text is then net clued connecting lines to the

corresponding segri..t in the other text, and, if necessary, respaced. Matched

se gr,:alts can be irat'e' and nur)c red to permit easy identi fi cati en . For exarp3 e

F. he pa S un

Ili hn had a c of

2 3

107

mauvais
1

had

4

coup. /
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produces two intet'C,,cin, of rill; rdl scent

equi v.!11,mce. The pic,c05 ; uf ati on cal L.- ..,-;-tei-.1ted until the sma1 lest

ar-,1 lc u-rit has been reached, The wi it t'.-1.1d en the doll racy of

NIL:lysit] rt_quirrod. l f the grao!tcy,,..! or lette; is the ult. ; unte unit , i t is

lihely to show rsults swael,71.1 at. di iforent th 1 would the use cf the oho:tore as

thc smallest for,tal thlit; but , f one is co;;Tyring the az to how they

loot :, it: hi [ht b-2 the etoo aitproori ate foy,i. in this case, one would be COM-

rarin St I duef, of discourse. in ol thor; aphi t.reascripticn ; in the second eqse,

texts in prO:SOdi. C, phonolori cal or ph(Nleti c 113S cripti on would be re qui red.

Let ins fi 151 study the serrtAltati en of orthoraohi texts and leave Intl I later

the study of texts in phone ti c pti On.

5.0.1 0.,-thoprat,,hie Torts

In treating the pro:-,e'ss in: of texts , the ooerati ens aro

indicated on the left and i corrospeodin.; eve.dlcs Oil the ri {,ht,

0_?01%,t 01,S Ex: ',les

1. Interface two equivalent texts A - le patron a subi un rauvais cowl.
A and Y. X - the boss had ;1 stroke of bad

2. 1Lirk equivalent segty..its by over- 1 2 3 4 5 6
, _____ _.__

line (aT. ) zinc underline (x) indi- A: Le pat re-: n subi in nauvais coup
eating equivalence with vertic:t1 I I / I I I

Line X: 'ille boss had a stroke of bad luck

3.

a

x

Nurber segrK:nts for positions (P)
left to right ,opposit each posi-
tion, indicating, limber of elenents
(II) (e.g. words) in the sel.,wnt

P(a)

(x)

P(x)

1

)

1

1

2

1

1

2

3

2

1

3

4

1

3

4

5

1

1

5

6

1

6

It
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4. Starting with i Iner series 3'0 -

arn.,w;L: each it-ceriein; sequence.
according, to 1i -ies of equivalnen,
subtracting the greater number
from the lesser, and smm:ing the
differences

5. List results cyL.' difference in the
nur.her of their- eleronts E(a -x)

and their po:;iti ens in sequence
P(a-x).

6. Take each equivalent pair in turn
for comotrrisen of their formal
constituents (i.e. the letters).

E(a) 1 1 2 1 1 1

E(N) l 1 1 3

'i,E(a-x),, 0 4,0 +1 +2 -10 = 3

P(a) : 1 2 3 4 5 5

P(x) 1 2 3 4 S

SP (a -x):= 0 +D +0 +0 10 10 = 0

Ti(a-x) 3

11(a -x) = 0

Le patron

The 1)05 S

7. Segment into interfa::ing grapher.?s, I e patron
and joir. equivalents

The boss

8. Total grapherQ:;(e) in each segment 2 6

and subtract in real ntti)ers the
conbined di ffe :'ences in length - 3 4

I,e(a-x) = 1 2 3

9. Add all graphetx:.'s 2 6

+ 3 /1

5 10

10. Count matched pairs 2 0

11. Add total graphemes in segments:y,c(a+x)i 5 + 10 = 15

+y.e(a+x)2

12. Total identical (;)elements(p) Ee(a;x) = 2 + 0 = 2

13. Express totals as a proportion 2/15 = .13

or percentage.
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e7:iLt ii axfaci egiencc
aC Coyd: 11 to li ncr; of co,1211.11ence
s C't riot i thcr, f.reater nur,..'r)cr from
the 1 ey,ser , aad sumi ng the
di fie r(nces.

P (zo : 2 1 1 I

1:( : 3 1 0 0

It(a -x) : 1 + 0 + I+ 1 = 3

ii) SeHmitic Co), )onents

English
I. Count nin:rer of di cti onaiy

X 11: 111 Of A Cie merit . boss

2. Count niniheriN of di cti on a ry A

r,ean gs of co rresp on di nt: X

el

( a ,;!,x )

French

patron

(x 7a)

French
(pat Ton

(chef

(cont. emaitre

= 3

English
(boss

(master
(tend

(urs'ner

(opTployer

(pattern
(modal

7

3. SO)t ract equivalence (a --x) = 7 -3 = 4

4. Repeat calculations for other The,' 1e boss/patron
words in text (e . g. thc(30) -
le (43) = 13) and o xp i-cs:; as 1,c = 43 43 + 7 7

proportion of total meanings .
The - 30 + 30 -3 +3

11(a x) = 13 / 73 4 /10

5. Interface graphic di s t moos (G)

6. Reduce both to percentages

7. Express as sequence of ratios

G = 3/5 + 10/6 et c. = 13

1,1 = .19 + .04

G = .6 + 1.0

.19/.6 + .04/1 +

Such measures of int orl ingual distance could be experimental ly correlated with

psycho' i r;;.;ui sti c Treasures of interli10131 fi ciiti an.
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14. Note di fforenec se{,r1::,it al 0/12
03.0 len v.11 and 1,,oni o le; Seg. laF:: S 3/15

Word lcngt i 3/10
c 1 e ts 3/15

15. 1]..,;ri-.-ss in percentages or cqui val ent !'; e . .0

Seg. leny,lx 12

Word lentli . 12

ltiord c .13

16. Total aid ave:cal:,; 37/4 .09

This indicates the :-voralge di st ance in the formal eh zr;let cristi cs of the two

stretcher of dir:,course. Note that the rez!surement is based eat ii ly on the

evident: supplied by the texts and does not refer to the ..:orrespondinL; code,,

l;oi in:orrr-zt i on can lice (liionti.fic4 COACCrill 11 the functional 1 ffe yen ce

between the texts, especial ly as they affect. the speaker, only by TO foa n to

the rospecti a code fni s adva;:t age may ce-.7nter-b al anced, ho.,'ever, by the

fact that Elie analysis may becoi.o. 1 css eh ject Ye and accurate, depc» ng as it

does on the complet moss of gralinat i en] and semanti c knu,,ledge on the operati ens

of the code behind the message. Here, nevertheless, are examples of such

expansions designed to show di fferences in relationships and semantic component s.

1) Re It.ci onshi ps (;2)

1 2 3 4 5 6

1. Indicate syntactic dependence
with horizontal line , thus : A: Le patron a subi t on malty ai 5 coup.

U U U _
n ri

X: The boss had a stroke of bad luck.

1 2 3 4 5 6
11

2

2. Nuther t he cocpulsory categori es
of relationship (R) ,e. g. gender
and number.

111

Li 1 4]R(a) :_2 1.1 _I

I I I I

R(x):cil riP rIF11-6-1
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S. . 2 Ph one t

Wh C11 Z'fl 1i25.,1IC:, the 1 :or,.1- lovo 1 , .1:C2..)20 is ilie question1

of Ichether to use orthci;ir;r.hic ploneti c texts. The m'icr'o exai:.ples LaC7.1 uz=e

of orthogrrphic texL-s; 1-21: us nuc sec i.,hat the carp testis yield if

analysed as tso streams of spesch. The teM.s c._1 he first sef;mented into their

consti tuent syl1J)105 as to i:i-cilyse their )rose di c di ffer(n be io:n i hey

are considered as sequences of phoneE:!'.-s,

5.0.2.1 Syl Soim:mt ati

A strnnge 1 anguaiie ma:, 7 rst et ril.e one b j its

peculiar rhythm, the pz.-tie-in of alternation bot..:ern loud z%nd quiet syllabics

as is Hongari ;.n, to a uiiI ngual spcal;s.r of fin ish or the first tlm.t

striLes our ears ) my be the rise and fal 1 of the voice, as Chinese or Swc dish

would strilze thoce who du not kuo., these Language s, in each case, the first

thing that attracts attention is hot 1: cp r,inch tly; quality of the individual

somas, but Tathe the tone and loudness of the syllables.

if the rhythm and intonation are not too diffi rent

to what the heare- is used to, he may be able to spot somo fact ar words.

For example, the word Canada in a Hungarian text may be twice as easy for an

English speaker to spot as would the s roil.; word in a French text, although in

most other respects French is more different from Ilunavian than it is from

English (Sec above )

Languages may sound more different in their rhythm

and intonation than in their constituent phonem2s. Because of this, he.,Ityr:s

may be all but turrecognizable when pronounced in another language. Cor.rdare,

for example, F. de've 1 opper-2nt / E. dove oprent

rds.v,-)1:1i'n;rj / `velP1,tat

Prosodic analysis includes features of rhythr crd

intonation; features of catenation may be handled sore conveniently ale
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the phcnoti . The uni t or pros I lysi a is the 11 ,

the best fittin3 interlacing of l)a,tn-,1 on the rene;,eir-, lexical

matchin?, pairs, in t'hat respect, rp:1) t f;o1.1 ite Co2stii can One

syllable fie.: ;10 /ler?

SYliC)k;', can di `,-,nor ii lce.kcs and Jaith, on the one hand,

and ca hei h and di noeti en of voi cc on the other. Rocui iiil cha.1,,-,os of

the first two feat ones produce the andib le di f:1-erences JI rhythr; variatic.ns

in the second pair reveal diffe.t'ences in 5n1,,,ea:ion. In order to be able to

anolyso and these diffe,ences, a sii2lc notatic.1 fc'r each feature and it

corresponding nurerical L,calc can i. cod

ipplying ti act , 1)y way ;f exam;)le , to the

obey!: pri r of se,it ences , one ca:i lice e;.' eat to =h ch they di ffer

OoerP1 1

1. Interface text equivalents i

segment into syllables.

2. Interface syllables for best
fit,e.g. stress opposite
stress so that extra syllables
arc the weakest.

(A) Le pat eon a sulil un vauvais coun.

(N) The be.;.:= had a stroke of bad Joe:.

!

(A) Lc )a trait
!

a so

1

(X) 11:c h a C. a strol:c of
I I

ratl

bad
I

3. Total blanks in bottom line. b ,)aitron'a
Total sass. This gives the I

difference in syllables. The f ,boss had
I 1

cL (/V col 2

luc)

11

COOT

luck I

SO ri on

stre1,-1

rau vai S

bad

L (T. - = 2

I, ) =

L kJ 6



1 I I I __1)..
coup

I ---
171a14 t;;-?.,1: roil a iny :.1-..1)1(r1; :For A 1.k--.- it r o..1 m

1

5;entf.nco 11).),t1,,, - fo ico ( fi LA.ki

1 0 iqrt h ( 1) , and ;nto.Irrti c1 -IJ(.1 Ca 1
1 ..).... i 1

..,

(h) , :iad di 1%.,ct: ; el (O.) of tole. X ;rho boss h A a
1

had inch
(See Tr1,10 6.)

5. Nurior items o1 lino a
according t.o 1.-.1)1c of valms
(See t L:1)1o.)

6. repo% for line x.

f (a) 1

I (a) 1

d (a) 0

h (a) 1

7. inter ace lines f (a) 1

1. f(a) - f(x) f (x) 0
2. 1(a) 1(x)
3. (1(3) d(x)
4. h(a) - h(x)

8. Calculate di fference.

9. CoiTute total.

f(a-x) 1

d (a) 0

d (x) 0

d(a-x) 0

1 1 1 1 2

1 1 1 1 2

0 0 0 0 0

3 1 1 3 0

1 0 0 1 2

1 0 0 1 2

0 0 0 0 1

2 0 0 3 3

1 1 1 1 2

1 0 0 l 2

40 +1 +1 40 40 = 3

f(a-x) = 3

1 1 1 1 2

1 0 0 1 2

0 1 1 0 0=

1(a-x) = 3

0 0 0 0 0
= 1

0 0 0 0 1

+0 40 +0 +0 +1 = 1

d(a -x) = 1

3 1 1 3 0

2 0 0 3 3

1 1 1 0 3= 7

h (a- x) = 7

= 14
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5 .0 . ? 111 co(' on

Exlcwhn tile amily::;iis below the prosodic level, the

phonetic 4,-.1';,,isc ript OA F. cf to e on va lent t cxts can he intc!rfoccd to com;ute

the constitmnt and vectorial distances of their distirwtive footutes. Con-

the:me fore , with the above exanple , the texts 1.7;,; the phonoti a notation

tiay he pro.iessed cs folios:

Cpci:r at i ens

. equivalent :_ientencos

phonet i eally roth fi

cat icon of cotenati 01

2. Interface word and word- croup
equi valent

3. In scqurenci.al cider, lien left to
right , interfr.ce ultenoper, for
hest fit wi thin equivalent seg-
vont s - vowels w it h vewe Is , con-

sonants Kith consonants. Marl,
(/) if there is we opposite.

4. Total (/) di fferences.

Exarnles

10 pat eiT3 a sc1bi c";i:: rove. ho

hail o Sir 01.1k ov ba: 1 1.11:

to s !)

So 1ps hod a sta'etil: ov

la /a (ti///// // mo. ha /

ha //f,/ a streah ay bzrCI

2 1 + 2 S + 2 + 1 + I =

h/a x/ = IS (Sum of di fforences in

nuic:ler of phonemes per
semantic equivalent).

5. Below each phoneme pair indicate 1pat abceinovl;L:
inter-phonerL: distance in vecto-
rial values and add total. (See o o b p s o d o b p d 1 A

Tables 7 and 8.)
3+ I +1 +3 +1 +2 +3 ' 2 +1 '+2 +3 +5 +3 = 30

F/a N.,x/ = 30 (Sum of distances betsscon
'Hatched phonemes.)

These inlerf,cing texts may lie considered either as

stat i c segment a or as Id net ic sc. uc,1 . For there are , as wc, have seen, two

types of - static kinetic, crib rjrii cable dr fiemently

1.1



prLoc.lic le Lntor iNO

After the texts have tho:, boon z.111y,

can be applied for each of these types - Let

us begi,i with static 1....!surey.).2nt.

5.1 St.;it i c 1' osn +cr ^nt

Vhat is hero required is a fc. rcasurin,, the distrnce 1:.)twecr:

two static intorf;lcine t -...Nts as they the cye. Since they will appear

differently :Lbo,,e the pro.:;odic level they where the valu..s of

distincti Soutql fo:itur(!s appear, ion wi 11 lLav'e to be talon into

account. The intzrated fornula far the 7-.:asuie-

pent of dist Paces in supra-prosodi c F,eiTc.nts.

5,7.1 sn,v:1--11'o:;edi c Sec: CP

NO P1117t begin, aL: above, by processins the interfacin:

and 111111:7,:11n equi valcmt segiAtts (N) fi en le ft to right and 1nC1icatia theii

constituents (V) . For example:

1 2 3 4 5

A. Ii alm;e beaucoup in biro do Tani ch. / N(a) = 5

X Ile lihes Munich beer very much. N(x) = 5
2 3 4 5

!; (a + x) = 10

Ilere the segoentat ion is 'or mini cal equivalence. Alth strati fi cat i 0.131

and trans formation segmentation is also possible, these procedures nay so7.,et.

unnecessari ly lengthen the analysis and conput ati on.

The next step is to calculate the nurb:f of transpositions (T)

necessary to make both structures congruent. This is clone by notching the

cqui valent posit ions and adding their di fferenc..,s in nat oral ntr:i)ors :

114.
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] 2 3 1;

A. 11 lw.tcour) 1a P;;r:lich./

X. Ile very- r;)ucli beer
1 2 5 4 S

A. 1 2 3 4 5

X. 1 2 5 4 3

T(A-X) - 0 + 0 + 2 + 0 + 2 = 4

It is then possible to 1,;e..-:;uro the difference bets...ccm the

constituent veVaal eler.r.::nts (V) by count in the r.ner of equivalent inter-

facin,y, pc rs 1,;ith comnon one-to-one catefpries (c) and su'AlLacting then from

the tot al :

A. Ti ni b VII rOtip ji\ yo de Mimi ch V( 2)

X. 11e lilac:; Ver y reach beer t:uni ch. V(x) = 6

V(a+x) = 1.

2 2 2 2 C(z..+x) = E:

stituonts (V)

This difference in the male -up of the interfacin; verbal cor-

cm be expressed by the formula:

V(A-X) = V(a+x) - C(a+x).

licre, V = V(7+6) - C(2 2 2 2) = 13 - 8 = 5

Finally the difference between the toils (0) comprising these

constituents can be measured by subtracting the identical pairs (p) from the

total nurber (n) of units, after interfacing the equivalents for maximal

correspondence. This can be perform2d on texts in either orthographic or

phonerati c t rans cripti on. for exary le :
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U i 6re = 5 Il 11 11 i C

31 111 9 ; ; ; n = 12
b e (1 1' , 4 H u n 3 c. Ii C.

2 + 2 p 2+2+2,-;.2 1212 p 32

n p 4 = 5 11 =n p 3.! 2 =0

/1) ;1 it / - I In y 11 1 / ,11

n= 5 l l l a =] 1
ju n 1. 1;/ = C'

/ I./
2 + 2 4 2 6

2 p = 2
LI = n 1 11 -6 =5

n- p -= 8- 2=

In this any di ar.cos of hoLogy.ip'.1s cud hom.:-..phenes can be distIn nished. (Tao

dist ancc, in the full ortho,!;f:phi c taxi s co:'?.s mi. to 51 = 3?.)

there are nu: three rap tire s {U, V, ald ';) straell7ro.7

and constituents of the intc 1.11c-in g taxis. Theic ;:t.;.;t1.-es cannot be added

becat:e they represent essent i al ly di ffcrent thins s. lie rare illcv can ho

grated they must first be reduced to the sat,K, scale.

'this can be achieved by placina the miniram and the maxi3.u..1

differences in each case between 0 and I . I f :rdnimn in each case is fi xed

at 0, the maximum for U, V and rat,:t then be determined. In the case of U, if

al 1 interfacing graphic fonts ana identical, then max Ii = n and rax (U)

In the case of V, if all equivalent constituents are cor?at ible

in category and level , then tilax(V) = Or, max (a - p) =,

and nax(v c) = 1.

In the case of 1, if equivalent segments ccupy the same

position then, rin = O. T'ut hr,a is the maxi num determined? If all inter -

foci n8 segments are nuni)ored as above, according to their position in the

sequence, v%cl their position nurhers subt racted in positive nu -h a

116
11G.



01 st ti:-As I s ( I s ftc

nu to 1..hich :son di ffoavncs cr11 csT)(1? This r:ixi]qui:i is ol)vi isly

roac.hc:,1 equi vc lcnts cio intc,rntc. in reveyse cird(,!r, For

exai.,;10: 2

P. ccc;ctccc a', i t rot i vc./

P. a dm.: hi strati vo cotccc
2 1

1 2

G. Hier bin in, /
P. 1 o 11 1101'0 .

3 2 1

Let ft; i:od extend them so :5 to

C xtract. the p;it Ic 31'1

1 2 = 2 pors.itims :

-2 1 2 x 2 , 22

1 + 1 = 2 2 2

1 2 3 4 = 4 positions :

- 4 3 2 1 4 x 4 42

3 + 1 + 1 + 3 = 8 2 2

1 2 3 4 5 6 = 6 positions :

-6 5 4 3 2 1 6 x 6 = 62

5 + 3 + 1 + 1 + 3 + 5 = 16 2 2

N positions :

N X N = N2
2

Note, however, that in the above, N is :-,lways even.
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toul

F.xamine ilia.

(3, . .

1 position:

1) 1 = 12- 1

- 1

0 = 0 2 2

2 3

3 2
3 positj ens:

y. 3
9

-

2 + 0 i 2 = 4 2 2

1 2 3 4 5
5 po3iC,ons:

- 5 4 3 2 1 (5x 5

4 +2 +0 +2 +4 = 12 2 2

3 pC`F t iC:;1f3 :

(N t. 1 - 1 =

N2_

2 2

.

The formula for the nakimum nur:ocr of structunL transpitions, therefolv,

wily Ccpend on whether tlp total nuriier of segLints is o:.d or evel. So that if
N

N is even, maxT(N) = 2 ; if N is odd, r,:inT(N-1) = N- -
2

Demonstration:
N2

If maxT(N) = 2 and max T(N-1) = N2 1 , this should be valid for
2

N, N + 1, N + 2, etc. Let us demonstrate the truth of this for N + 2.

N2 2 (N + 2 - 1) = N2 + 4N + 4 = (N + 2) 2
2 2

N2
1 + 2 (N + 2 - 1) = N2 - 1 + 4N + 4 = N + 1) (N + 3)

So that the ratio between the square of the total nurhcr of segrkmts in two

interfacing structures and twice the ntrhor of transpositions needed to ni'Ke
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thr.n 0 Mel

N2

maxT(N) = j- all (1 maxi(N) = 1

max.i" (N- 1) N2 no);T(N-l) = 1

2

0 7 .2T 1 max(V)
N2

1

ii

The supra-prosodic distance (D), therofo-.-o, between two

facing struct;Tro:.: of L4./..1,,),na!;-.. A and Languat,c N, is equal to twice the ilui,!ber of

equal.lzing transpositions (2T) over the squaro of their (:(e.)511(.,(1 equivalont

segE,:mt:; (14-) pits the difference betv.et.n the constituent elements (V), plus

total graphic components minus the ntre r of i denti eq.) poi Ts , each set

ranging in value between 0 and 1.

DUI
2T + V + U

\-)r ts2- v

These integrated 110:LS113'0S must therefore range between 0 and 3:

o ()X t="

U = n

But n n . Therefore the integrated formula for static

differences in texts analysed above the prosodic level must bc:

JA 2T
0 3 = 172 +

- c + n - p

1.1

5.1.2 Infra-prosodic Segments

If interlingual distance differences below the prosodic level

are to be included, we must measure features that are acoustic rather than

visual and state then in a way that reflects their degree of similarities.
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The aeon:Ai c to do ih the 'prose:'] c rani ahl of the sy Co

the al lophoni c features, i i.th differences in ti.e pronunci ..tion of in

connected speech. 1 hi s means fiat at in the intcgratod foiritill OlIC tc.0i.1 (the

graph c) oil 1 have to Lc i'pl aced by taro (the c and the

pliont-eic)

5 . 1 , 2 . 1 Syl c Units

In addin;; D:tasure of prosodic distance to the fe-I:Ltila, cite

must appl y i».ecedures of sy abic. 13c:fore i;orit:11., out tilt ft.J.r-tila

for its int egr;.t i

Procednyes of pies , ai al rcad;, ea)] rifled,

inc] ode the interfacing of the sy 1 1:hies of cqui val nt spceoil sni.-.ents for

optimal con'cspond..,ncc, and the marJ np of each syllable for -.thy tiln ( force arid

length) and intonation (height and di recti on) . Each of these foot' sc.ltood com-

ponent s is 11'2;n:tired on a scale of rt. ati ve values for force (f) , (1 ) ,

direction d) reed heisht (Ii ) (See 4.2.0 above )

For example, take the h °nog]. iph Muni ch as pronounced in

conparab e contexts in Ent,lish a d 3.n French. First devi de this stretch of

speech into syllables

direction.

E.

F.

Mill
J.1

and mark

till;

each for relative

h.

h

d

length,

312

2

force,

f

1

f

I

heigiit and

I

0

0

0

1
I

Ply
J

k
I ---

3 1 2

0 1
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(Jio th prof, t) the

and troL:t each ;:is p:rosedic vL...ctor - snl)ty:ct n,;.-; ono the ether in

positive integers. For CX

=

:

f I d

2 2 1 3

1 0 3

I :1 -10 == 3

0 0 0 1.

1 0 2

2 +0 41

Then acid the vectorial di ffeiontes for each pni r of syll ables

(3 + 4) , to obtain the prosodic distance (7).

In brief, the prosodic distance between two eqvivalent

stretches of speech is calculated by tal:inp, the sum ( of the difference

between each juxtaposed syllable (S) at each position (q) until all syllabic

positions (Q) have been covered. That is:
Q

q=1 1

In the above exanple, Q = 2 syllabic positions, q1 = 3 and q
2

= 4.

7 = 3 + 4

q--1

7

4'1 q

The next problem is to intcp,rate this into the Eeneral for-

mula. This can be done by expressing the syllabic distance as a percentage of the

limit (1,) of the PPN Ann (max), which is l2.
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SIC:6 S'1:

lct>1c 11

Q = total u 1 juxt e .:).11 al) les
(i11(:'1 e!Tty app(,Siti 011)

Cl = a given syli posi ti on

S syth:1>ic ffoienc..3 hositi_ei

L = upper flo Ten' i al p .ros odic lit it
1 = lower di;iCrcntici prosodic limit

U units f Fon ce
V = constituent diffelonco

= co;n,on category
N = ntr:;.)er of so y;,:nt,

.pnsiticai ti

total of ;u:.,:..a.2ose(1
Q.3

a gi ven c.a

li 11, 1: C11' di IT, rt.i a 1 pl.. onon..: cus (a
lc:.'or di f i.euti al

nurher of
= nu: Joi of tucnt:,.

c nu: .he co:1s; t w.nits
n r,-,be, of el or-'nts
p ri1J:.)er of ):

'at i s, the maxi i!In 1 possi ble di f ; .1 the pyc: odi c foatu

of any two stretches of speech WO is equal to ti e tot 1 nuc,L,er of syllable:

(S) tires the differential limit (1) , or max flew cc between two

syllables. This naximum must be made (=qua) to 1 if the 'r;odi c formula is

to he integrated. So that,
1 max( Cs"; 1

9 j

This will have to be added to the infra-prosodic kinetic ala r:s a new term

expressing the prosodic differences in the pronunciation y too stretches

of speech as being equal to the sun of the di ffenlcc.; between all rfaced

syllables over the differential ,)rosodic limit (1) tires the total
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nn,",ber of I 1 (Q) , that

Since psoition iii a scntence is :,.;0..eti.res a 117,1Ct kin of i nt on at len ;-ijd rhythm,

it may be trsye ful to the cu.] culati cis by :in); Laposin8 entire sciences

as sek;ucn cc:3 of syllables.

5.1.3.2 Phoneme

llistance between the phoney' coast nts of the

s/l ab les can be Hither i!c.asured. It is at this love 3 that the effects of

catenation, oficii analysed under the prosoie iturntS of speech, can be

taken into aceolut.

For exa!np]e , the 1. ran ch/En ff.2 ish hoilJograph ohservation

could lie tralscribod se!,,r,ontecl and interfaced :

F.

b

S

Z ;')

S 5

3 a `ft

Preliminary to any such measurement is an adequate

transcription of the two interfacing texts. Under each interfacing pair, the

vectorial di fferences are indicated; in the examples, these will be taken from

the table of phonere distances (See Table 8). The next step is to take the

sum of these distances as expressed in the fornila:

1-
1:=1

where I: is the total number of positions; k, any given position, and Pk, the

vectorial di stance between any two phoners interfaced at position k. Using

a previous example for purposes of corparison:
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/ 1:,

4

F. b

li. 1) T

0 + 2 + 2 44

P +P+P+P
I:1 1:2 k3 1:4

8

E

To integrate this uro into t'le general foi rnla, nil possible

i,sults La-st be fitt,...0 bet+:cen zero and one. This t' t r e cal.c.ull.icns

',lust be made oitl.in homdaries, r hound7o.7 (h) and cn u;:per (B) .

If too phonen2s phoneti cal ly 1.0,,nti cal , e the French an,:1 the En1-;1-", sh

the vectoricl distalc between their pro.iunelation is zero, v:hich is the

least, or lower Low:dary (b), nod b = 0. The Leo phoncn.cs of the interfzcei.

phou etic codes whi ch di -II or the 1-.e)st wi 11 have 3V ached I he up] r bouldar cf

possible difference between a phonor.K! in one language and a ph onemc. in the other

language. In the case of French and English,it would, according to our ta:le,

be 17.5; but since in actual stretches of spee:sh there can he context conditioned

length differences, we must add another point to take such possible di fferences

into account. So that B = 18.5.

The maximum di fference possible (BK) in the phonetic features

of any two equivalent stretches of speech is equal to its length in the total

ntudier of positions (K) tines the maximal' difference !,etween any two phoncr.:..s

(maxPk), each taken from one of the languages being cowpared. So that,

BK =
raxP

Kt

In order to fit into our formula, this riaxir,mr, must be 173 fe
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equivant tO fl. $-o
; '

The ph riot 1. c di. ff ic rico bil.VCCTI the 1-.i-o.iunci.z-t o r271..i

two St rot cbe:-; of spc!c4711 is erp.:1 t o th tot t..1 of

plIonot,2s (irichiir.L; nut ititorface(1 d f-

fon:-Ices (P) oior di St iCeS (S), tiLc t11(. of

positions (6). That is, to th rove

exari)le, wheyo hi, P. 8, F = 18.S, tct = 8 8

3 4 "of

'the },,c2neral. e)stc-nilc-.1 level

therefore recpliro four tern1r,:

(2T 2T1. 0 <

2. 0<

3. 1

1,

b
4.

)\N2 - 1

Since each of the above ian,cos betcen zero and one, the

integrated formula must represent a rang:: betl:.2on zero and four. I:ero then

is the integrated forrula for stfltic dist:ince, extending bee, the 1' acre

1
level (L\?,-. iletcen any tl,:o equivaler.t stretchos of speech:

N Li,

1.27

P) N..
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5.2 Eitlet

In the intLT,r-, I tr.: ;-:',ur,..5 of F..uce , into cf. ding

texts hav been coirid.;-!rcd ifif they were ti:o lines in space, scTr....vnied so

ti-,t the equivalents e;y1 be lial.chc.d and 31:H,-,:;tued, In this static type of

n-,!osururmt, the eler,m., of cor.-u n--:e.tion was not ta!en into ronsi do r-

at i on.

I f the tin ;: (21 ell 11: , or el*0 C:;;4("i. 1 y , the Onk: r of appearance of

the conntitvont units, Is ta! Ca into acccw-lt, the sc:17,m:,.nts tnke on the

eharoctcy of sequtees. In finding the di fc'. crenco between two Ly.:1,-(hing

seqn:sncc!s of discourse, the, interfacin ernst.i.tuerrts cnn be EQasurt-d as being

either the samo, or different, or a:1 di fferi.np

In the first case, being above the prosodic (s ra-pros odi c) level

differences are discovered through the ;;r:ap!riC teprrscntations of the texts -

either oythorral,hi c phoncr!r1 i c. M seen, thi S gr;lphle represent a-

Lion of speech ray be limited to the 5;equ:nee of phoncupos; or it may be a

very narrow transcription of the speech sowed:;.

5.2.1 Supra:Prosodi c Sequences

The interfacing texts appear with elements arranged in a

certain order;ond since spatial order can be treated as analogous to temporal

order, the same transposition formula already established for structural

distance can be used, that is,
2T

N2

What must now be considered is not only what equivalent elements

are identical, but where - or rather, when. That is, at what point in the

time sequence does the identity appear? In other words, not only the number

of positions but also their sequential order must be taken into account.

Suppose, for example, that one were to censure the kinetic
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ll]tttLncc bet er the Frunc% word fol. (N, ca:i)

ecw t 3 , in ph ei-wnat i c (bleNleSt) t 1pt on :

F. 1 0 CZ to y 1 (a)

f m ju 1 0. z (x)

(a K x).

Exaroinin',:, the above .interfaced tr;mscripti ens , we note the fol

.1. The French form t;lkos up six positions, whereas the

English equivalent tat:es up nine.

2. Of the maximum of nine posit ices , six have interfacing

equivalents; and three /j,a,n/ have 11);10. let us label these

the grow K, so that =

3. Of the positions filled v.,3th a pal r of interfacing

phoneme:, , some arc the sane and soff,c are different. Let

US lahe I this latter group 1, so that L = .1, Lt. )

4. row,. of the phoneres as here represented are identical in

both stretches of speech. This is the group f,o,m,l , and

it is obvi ously equal to zero, f,3 "1 = 0. Now the

differences need be wasured.

5. We note that R/4 occupy Position 3, and y/u occupy

Position 6. So that or L = L,
3' u

6. Each of these positions of the different interfacing

units (a + x) , i.e. (6 + 9) cam be expressed as an average

a + x = 6 + 9 = 35 .

2 2^ 2
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7. Lo c1'11 e.xore::s i t 1,mit1:. of the con:Ty.i Or

by a factor CqU;_ to the nu;:.,er of interfacing

pair.; (2) in the scqu,nce, Lc. 11
3' 6

by) b c then

as exi)c-,:ients the valu..s of v.'hich are reduced to 2 powers,

e. g. (3-2 , 6-2) , iving hi, , 23-2,26-2.... or genera lly ,

21'2. Using this variabJe denoLinoi or for each unl (len ti en]

pair thus gives valus according to the dis-

tance of the unit fro: the first position, in this case, from

the beginning of the word. So that = 15/23-2, and y/u

15/26-2, oi generally a + x .

2 17-2--

8. Looking at the first ((',x) sot or words without opposites,

.i< k k )
j ,e,z ) or set I:, occupying positions

3

, 5, 8, 9- , we need

only vary the formula by reducing the power of the exponent by

one, so that 2k-1 becews the denominator. Therefore,

0/j 1 = 25-1,
jl

/e 1 = 28-1, (0/2. ,- 29-1, or generally a + x
-21;1-

9. The general formula for the kinetic distance between two

equivalent interfacing sequences (h') is therefore:

So that

cC7 a + x +

A C.L.

+ 6

a +

, 1-2

+ 9

x

+ 6 + 9 + 6 + 9 =

9 106

67k 2k-1

6 + 9 + 6 + 9

2
5-1

2
8-1

IS + IS

ifg
+

2
9-1

15

25G

2
3-2

15 +

2
6-2

15

2
=

16

130 128.



To get an i L':; .a of hew ii (!'.; sunces t ni 1.1Cb

may ffe froil obtained U.IroM) strati e also

between s t t d.:0;-1 of speech in oyillnyriphi c curl c transcription, let

us apply this formula to the above evi!lf,)les of F. hie! re E. bc.:;ri

11 12 13 14 15

a b i e r e
a x 5 4- 4= 0

X b e c r = 4L

1/'5

25 -1

L Ci /c, c

=

el"21
L_

a + x s 4 4 j a+ X 5 4 + 5+ 4
T-1 2S-12 6_ 1, 2 2

a + x 9 4 0 + 9 9 + 9 9=
-1-3-

= + 9.00 + .45 = 10.01

= 10.01, liter

The sane formola applied to a phonetic (narrow) transcription of these two

words would show a greater difference, corresponding to the di fferent pro-

nunciations of the (r). It would show: (bjc_2:1/
Li L2 L3 14

a = b ; = 4

x = b r ,D = 4

1,

a + x + a x 0 + 4

A
-2

tct.2:

+ + 8 = 8 + 8 + 8 =

20 21 22 1 2 4

a + x = 8

b a .1 )

I.= 12' 134 14 } . 3

+ 4 + 4 4 + 4 + 4
23-7 ;41=

8+4 +2 = 14. 1: = 14

b
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To find the kinetic d.ffe7,enc.:es teti:er:n two .i.,t,tuences of words, one

must simdly add the di ffcrences each rfaci r pair. The di

for a test of (l) pairs is the .suLi of the indiv]dwil differonce.,. Tiu-i_ is

1 7;__,

__A
c2:_ _i_ _ +

--,
c).i -- /.

..i, 1 --.... -i. = 1 ., il 1:: :: 1 r_,,---. i_, 2,

5. 2, 2 Infra-p 1.'03 Odi c SOCII:Oil cos

'Even though the transeripti clf. the interfacing stretches

of speech sheuld be most narrow, the e.,IriDu.A. ail LOC' t.',:(1 to di ffei nt I ate

the sounds may not be sufficient. This is esp2cially in the meaFtire-

mnt of differences between closely related di ilects and also in the study

of bi interference. Below the level of di fforeati ation

sounds can be broken down into distinctive fe.v, ures , each of ILiti ch is scaled,

as has been dent for the infra prosodic static reasurents (See Tables

7 and 8 ).

The difference here, however, that the actual vectorial

value of the distance between two interfacing sounds do ends on its positi on

in the sequence, which has been established as a minimal equivalence. As

in the kinetic measurement of interfacing segm.:nts of graphic syrbols

(orthographic or phonetic) the values given to the differences are decrcmental -

they get smaller as the sequence advances in brae. Here ,however, the differ-

ences must be recorded, not as same-or-different symbol, but as a degree of

similarity or difference. This is obtained by subtracting distinctive features.

The treatment of these two types of rrasurement must there-

fore be somewhat different. Symbols that are the sari, different, or without

opposites need no longer be taken into account, since those representing

sounds with identical features will have a distance of zero, those that are

different will show a positive vect orial value, and those without opposites

may be given either the value resulting from the sun of their distinctive

132
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le ;ii.c res or iial IT the 1..,;.31,nu. I y 5-e..-;tlenec7f; of so.,::1(1:- 11

Appear as scqucnccs of Cadl I-Ctif;:St:Lti the df,L,ree of difference

flout 3.tc o,)posite, accorcing to ite positio.., The positica gives each nunber

deciA'mental ch.;.:.iging the de ;roes of cii.ffeienee, v..ltich are then

otaled z,nd averaged.

l.n order succ.-ssively to decrease the values of the vest Ori el di s-

tances, t e posers of the positions (k) of the interfacing pai rs (p) , whi.c11

increase 1 i1Ii the : lon{,,th of the sequence (2/, 22, 23, 24 ....2k

2,4,8,16 ...n) must be used cen.osi,DndinClr r!-, d:n'isor:'-; of these vectorial

distances, which then become the dividends (P'',?' ). Since the di 'ference

between tiro corresponding sounds is also a fz;rion of the length (L) of

their equivalent sequences (i), this must also en(er into the calculation:

c. g. the o in loop /poll (23) cannot be gt yen the saiyK; valw... as the o in

ro_pui ot on/prlintl vti on (21st). This coo Le cetcied as a constant cniltiplc

of each distance and also as a divisor of the 'total. Let us see hew this

works out in practice.

Repeating one of the above examples , facilitate comparison,

measure the phonetic difference between the prentnci ati on of F. biers and

E. beer, as follcus:

k1 k2
k3 1:4

1. Interface the phonemes for optical
sequenti al correspondence b j 221

0 2 2 4

2. Note vectorial distances (Pk)

See t able for English /French.

3. Multiply each by 2 (for pair) raised
to the same power as the length of the

sequence (KO, in this case,
Ki = 4, i.e.

2
ki

= 24

133

0 2 2 4

k] k2 k3 k4

0.2 4 2.24 2.24 2.24

0 q2 32 64



4. Divide each of f:hcF,n hy 2 0 :;2

to the Of the pus i 1.1 s . 21 2'5 21

2 4 9 16
l Tot al and di vi de. by 3c.n1,,th of s eq U,:71 CO S as

p (y,'," r 01 the pair 76) 0 + 8 + 4 + 4 64

The hi net c vector.' .11 t co 1.1...11,'2211 64

/b ftu / wi 11 then
be 4.

`111 is i 03 can be s Lm!;larized in a for:iiril a for i.i anuriiig the

kinetic vectorial list ;Nice in the phonetics (!') of ti,:o equivalentlent seciunces (i) :

Although one may not r..,..oti.re such refined rraanuretTents in comp

extensive texts in two lanuages , a formula for such us..,,asurer\mts nay be needed

for the exact cal culat i on of the dint ;ince between two dialects or for the st.o.ly

of bilingual interference. e ;:.1,2 lc, let u apply this formula to

a transcription of can item in a 1 ape re co r,ling of a Li lingual. Acadian recoui-...-

in g a story in Fl)glis% and using French place names. Chic. of the French plac,-.;

naves is Pi ri Zre- du-1 otp) whi ch in the speaker's own dialect of French is

pronounced as [ r \'t r (AY 1 Lk] 'but in the Fugli sh context ,with stress - conditioned vow(

conversion, asL I \ a.J .4 b A ttJ . Lot us see what the kinetic di fference is

between those two stretches of speech by applying the above formula.

A (13i) = ..7 i v D .-1 d 3 i" u

X (173) = r I v j E. r d Y I u

Pk = 6 1 0 12 1 6 .5 3 1 .5

P. = 6 + 1 + 0 + 12 + 1 + 6 4.5 + 3 + 3 + .S

21 22 23 24 25 26 27 28 19 210

210
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P. + 256 0 76S + 52 + 4 + 12 i .51

P. = 4.4

This gives a in.nsuee to intefa.e.; equivalent --

quence of speech. To apply it to a tc.xi. (e.F a sentence or series of

sentences) containing a uto'.aer (J) of consecutive stretches, interfaced after

transposition for minir,al equivalence, one nee -,is aet over-.:J1 fen.lila to add

the distances in the corivspondjn: seqzlencos or w}.1c7a the te:qs :re corposcd,

that is

So that,

:-.

5.2.3 Intcprati on

The above kinetic formulae measure the distajice between

two equivalent minimal stretches of discourse as each of their constituents

(phonemes or letters) appears in time. But how rd out the ord,,,r of such

stretches? Since these can be treated as bein.; analogous to the static seg-
2T

rents, the same formula may be applied (N2 ). In order to add its value,

which ranges between 0 and 1, the kinetic formulae would have to he adapted

to it, so that they too would have the same rdngc. llow can this be done?

Let us first integrate the phonetic measures.

Since the upper and later boundaries (b/B) do not

change, they can be multiplied for eadi stretch by 1 minus 1 over 2 to the

power of the length, as indicated b' the last ordinal in the sequence of

(

1

positions (Ki) , that is 1 -

2

K. for the total ntrT;ier of stretches of

T 1

speech and
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So

The Inte1_,n1tet.1 Vnetic fov:nila for the vect e7i al dist-plce betwcun two onl

,

texts
(

trierefo.ccl, is:

if

e) -r-
_c!,4

is odd.

i.

Finally, let us work out the formula for integratini, hinetic di s-

-lances between two graphic tc as, if the texts are cmsi Cored as frapiic

sequences , the leuer boundary- is zero, since 11110 (Wri.) 0,

For the upper botneaw, all interfacing itcns mist be different

So that,
n)a

n)c)

The integrated kinetic formula for distances between two graphic texts

would therefore be:

13G
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This laat fer.:,11 0. is, of cou.r1-1e, ; r)orz than the'

one for the m.-.,.4rurcient of kinetic di stn- ce in srec]., since ti-e

affects the written word The pesiti cid of a;) it.:m in a s...::,;'?nce, ho :-

ever, may be the deciding factor in interlinhn;J idcw.i..ficati_en and inter-

ference, since speed) is essenti.ally A chain of ions . It is for the

study of such qmr::;ti. 0115 as ti e-e that. th:L; type of in, erlingivil di;;tancc, r;;yr

be worth measuring.

COWL:610N

'Inc me;-.sureimit of inteyl:engual ai stc..)ce is be'.11 ossiblo and feasible

and it can be ce;;;;;.;ted in different. ia-ca. The diffLr, ;ice. beo-,e.-.n the coL.-s

of the two lansy:Tes can be r.;;sured by ogle and the di ffeione.--:: in

simples of di seottr,;e. by anotl:y. )les .nay he I 'c.asured static cntiti cs

covering a certain space, or as dynani. c or kinr!ti 1;e,Nor,ces ;.;,3

The distance bet;.cen two languages ray be 1:10:):.;;.110C3 ;:S I the sum of their di f-

ferences or as the amount of work necessary to convoi

another. Each cot be measured either by tokin3 all t

which two languages can differ and counting the ntr.i)e

one langt1710., into

e characteristics in

of di fferences in each,

or by integrating the immediately observable differences into a single fornula

of measurement.

Measurement in the di fferences in the semantic oi,;ani zati on of 1 angu 51 cs

can be kept separate from measurement of differences in their formal features;

or equivalence of waning can be considered as a constant of interfacing and

equivalent texts. Distance between languages can als ) be wasured indirectly

by comparing each with a standard form, or both with a third gu

The type of !vas WV' mmt used wi l I depend on the p

137
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for uant-Int; to L'r,sure the disinnee 11(11....:un two IgLI.:kos. The purposes

nay he pretieal or theoretic;:?. The. practical p1,-11:;es arc veay much like

our ne,-,ds for any sort of Tr OM.I.Ver,`311t our d.A.ly lives - yneastreeq).:Itts of

time, t e:,poraturo , eght , size sp;:ed, whi eh cue continually en counte-,s

The usefulness of such measures depends on whether thuy are

the purpose. An outside hou3e thcrmam.eter, for is

sufficient for

an instrIlMrlt 5L -

cient to let a person know whether or not to dress warmly Cu tl c way to

work in the morning. But it may not be suffi icnt o let that same person

knor whether or rot one of the children has to stay ;:vay from school that

day because of a fever. Whether the weather the fever is r:sured in

centi8rade or farenhei t scale may be point less to argue.; all that: nay be needed

is to 'Kim: which is which.

in the practical study of language related pro?) len; , -I.r7Fmll investi-

gati ena will call for di ffc rent -".ypes or 1.,.a..surs than will fine enh

laborrttory types of research. And studies of language acquisition nay require

types of measures different from those suited to studies of bilingual and

bi-dialectical interfersilce.

The effects produced by contact of two highly similar languages may be

cclite different from those produced by the contact of two highly different

languages. In order to be able to treasure the relative distribution of each

language in the behaviour of a bilingual, we must first be able to distinguish

between his languages. For 'Impose of analysis znd measurement, it is not

sufficient to keen.; which languages these are; one must also have information

on the particular dialect or dialects used and the extent of difference be-

tween them.

On the theoretical plane, interlingual measurement can contribute to the

solution of general problems in linguistics and Nycholoa. Since many cf
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th0.5 C arc rob CE,"3 of C[Itei,pri 7. - of Or Chi ri'C'TOnt jad, more or less

their solution .w.y Iic in sullstituting scales for the (..tegori es in us o,

that is, by Naking the di fferesnces

Cue of these pro) 3e1,15 as ve have suon , is the cxiastence of universal

categories of 'Language - gratiati cal , lexical a:1d phonetic. Pave all humn

bei cops:on char, c.teristi cs of mind, hocly ard cnvironromt lihi.ch create

language; c.rit egori es in their , their discourse and their

system communi cati en? Beyond the 1 f-evi dent and axiomati c of logic, hoc

can ono iy.rovo that a language category is un-; v3Ts a] ? iaa tie process of

yen' fi :..ation it .Pay become: evident that certain 1 angLia; gorl es are !Tore

general than °the , ...Ind the degree of general i ty may apply to more import ant

categori cs than .heir either/or univers lity. In sun, linguistics nay net: be

able to solve the p....ol,lems of I anItuni,o uni al s until it can express itself

in tilt rest universal language of them all - language of »t 'per.
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